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HOW PREVALENT IS MALNUTRITION 


While it is generally recognized that a 
good diet is indispensable for good health 
there is distinctly less agreement about the 
incidence of malnutrition. Records of food 
consumption show clearly that many per- 
sons do not select foods properly or, for one 
reason or another, do not secure an adequate 
diet. Surveys of foods consumed by 2000 
families, made by investigators in the Bureau 
of Home Economics of the United States 
Department of Agriculture, have revealed 
that over 40 per cent of these families failed 
to receive a “‘fair’’ diet and over three- 
fourths failed to receive a “good” aiet. The 
standard of dietary adequacy which was 
used in these surveys was lower in some re- 
spects than the currently accepted ‘‘daily 
allowances” of the Food and Nutrition 
Board of the National Research Council, 
and hence the proportion of defective diets 
probably is somewhat greater than the cal- 
culations of the workers in the Bureau would 
indicate. This defect in our national diet 
presents a direct challenge not only to nu- 
tritionists and others interested in public 
health but also to food manufacturers and 
distributors as well. The only practical way 
to correct a nation’s defective diet is by im- 
provement of the food, and it would appear 
that something must be wrong with our 
present educational system if a condition 
so readily corrected is permitted to exist. 

Inadequate intake is only one of the causes 
of malnutrition. There also may be failure 
to absorb or utilize the nutrients in the foods 
or there may be increased requirements such 
as pertain to fevers and wasting diseases. 
The incidence of nutritional deficiency 
diseases therefore should be somewhat 
greater than the incidence of dietary defi- 
ciency diseases. Yet, except for the evi- 
dence afforded by a few studies such as those 


made recently with newer diagnostic meth- 
ods, the proved incidence of malnutrition 
from all causes is not great. Instead of more 


than one-half the people being poorly nour- 


ished, most members of the medical profes- 
sion have considered malnutrition in this 
country to be only a minor factor in the 
causation of disease. In other faraway 
countries, it is conceded, malnutrition may 
be rampant. Physicians who have had 
considerable experience with — sickness 
throughout the world have said in effect 
that “in the Orient one sees all diseases 
through a veil, as it were, of malnutrition.” 
But in the United States it has generally 
been thought that nutritional deficiency 
diseases could be observed in only a fraction 
of all illnesses serious enough to warrant 
hospitalization. 

A critical discussion of the discrepancy in 
viewpoint has been presented by Jolliffe, 
MecLester, and Sherman who were appointed 
by the Food and Nutrition Board of the 
National Research Council to give consider- 
ation to this question (J. Am. Med. Assn. 
118, 944 (1942)). The incidence of dietary 
deficiency is high according to the evidence 
obtained from dietary surveys. The inci- 
dence of nutritional deficiency is low based 
on evidence obtained from official mortality 
tables and from records of hospital admis- 
sion rates. Intermediate values are given 
by the newer evidence resultin g from investi- 
gations by medical assessment of the nutri- 
tional status, but this work has not vet been 
applied by enough workers to large groups 
of people to provide evidence that is satisfac- 
tory to everyone. 

Statistics based on mortality rates are too 
low, it is believed, because of the tendency 
to list one disease or condition on the report 
without mention of other conditions. With 


| 
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improvement in diagnestic methods many 
cases of deficiency heretofore unrecognized 
and unreported may now be expected to 
appear in mortality tables. As an illustra- 
tion of this point it is mentioned that beri- 
beri appears to have increased from 1 case 
in 1933 to 42 cases in 1938. Instead of indi- 
cating an increase, these authors suggest that 
the diagnosis of vitamin B, deficiency is now 
being made more frequently. 

It has been commonly quoted from records 
of hospital admissions that less than 2 cases 
of malnutrition appear for each 1000 admis- 
sions. These figures are undoubtedly low 
for the same reasons that apply to the 
criticism of data based on official mortality 
rates, namely, incompleteness due to non- 
recognition, mislabeling, and precedence 
given to certain diseases over others. The 
hospitalized population is not a representa- 
tive group. Finally, certain anatomic 
lesions of malnutrition such as dental caries 
may be so prevalent that they are disre- 
garded for purposes of recording. Krupp 
(J. Am. Med. Assn. 119, 1475 (1942)) has 
made a careful study of the records of ap- 
proximately 400 consecutive patients 
admitted to the medical wards of Stanford 
University Hospital. Approximately one- 
fourth of these patients had been taking an 
inadequate diet, a conclusion based only on 
the history obtained from each patient. It 
is well known that patients tend to overesti- 
mate the quality of their diets. Of the 
persons with presumably inadequate diets 
11.4 per cent showed definite signs of vitamin 
deficiency as determined clinically, without 
the use of special technics and apparatus that 
have recently been developed. In the en- 
tire group of patients the incidence of 
recognized vitamin deficiency was 3.1 per 
cent. Pellagra and beriberi were not 
reported. 

Bean, Spies, and Blankenhorn (J. Am. 
Med. Assn. 118, 1176 (1942}) have summa- 
rized the evidence obtained from the records 
of two hospitals in Ohio, the Lakeside 
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Hospital in Cleveland, and the Cincinnati 
General Hospital. They found typical pel- 
lagra in from 1 to 2 per cent of those persons 
admitted to the medical services in each 
institution, even though Ohio is not con- 
sidered to be in the region where endemic 
pellagra exists. Even in the southern states 
pellagra represents only about 1 per cent or 
less of hospital edimissions but, as these 
authors have pointed out, pellagrins ordi- 
narily are not admitted to hospitals unless 
an emergency exists. On the basis of these 
observations, they believe that pellagra is 
an important medical problem regardless of 
locality. They assert that hesitancy to 
make a diagnosis of pellagra without the 
terminal triad of dermatitis, diarrhea, and 
dementia has been costly in lives and has 
retarded understanding of the disease. For 
each person with typical clinical pellagra 
there must be many others with varying 
states of inadequate nutrition. Pellagra 
indicates an advanced breakdown in nutri- 
tion or, “as the visible part of an iceberg, it 
may be the signal of widespread but subsur- 
face danger in population groups under 
consideration.” 

It would thus appear that in this country 
most of the cases of dietary deficiency dis- 
eases are found in those persons who, while 
not in a condition that has been called 
“buoyant health ” are still not ill enough 
to seek medical attention, at least not 
until some other disease is superimposed 
on the deficiency state. Jolliffe and his 
collaborators in their report have given 
special attention to the newer evidence of 
malnutrition obtained from medical assess- 
ment of the nutritional status of population 
groups. These indeed afford opportunity 
for much medica] research. No doubt as 
these technics become further developed and 
standardized the apparent discrepancies 
between the incidence of dietary deficiency 
and the reported incidence of nutritional 
deficiency will be clarified. 


q 
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SULFONAMIDE DRUGS AND HYPOPROTHROMBINEMIA 


When rats are fed a purified basal ration 
containing 0.5 per cent sulfaguanidine (intro- 
duced by Marshall as an intestinal bacterio- 
static agent), growth retardation is accom- 
panied by hypoprothrombinemia, as 
measured by the prothrombin time of 
diluted (12.5 per cent) plasma. This in- 
vestigation by Black, Overman, Elvehjem, 
and Link (J. Biol. Chem. 145, 137 (1942)) 
was prompted by the desire to find a bac- 
teriostatic agent which could be used for the 
inhibition of synthesis of nutritional factors 
by intestinal microorganisms. It was ob- 
served (and confirmed by McKenzie et al.) 
that liver extract and p-aminobenzoic acid 
antagonized the harmful effects of sulfa- 
guanidine. Although vitamin K was known 
to be synthesized by the intestinal flora, the 
Wisconsin workers did not find that the 
clotting time of whole blood was lengthened 
by feeding sulfaguanidine to rats. Since 
lowering of the prothrombin level can be 
accomplished before lengthening of clotting 
time can be detected, the authors decided to 
use the modified method of Quick to measure 
plasma prothrombin. 

Prothrombin activity of rat plasma was 
uniform, the average clotting time of 12.5 
per cent plasma being thirty-nine seconds. 
Maximum clotting time caused by feeding 
sulfaguanidine was obtained in four weeks. 

Addition of sulfaguanidine to the synthetic 
ration caused a reduction in growth rate 
from 25 to 9 g. per week. Prothrombin 
time was increased from approximately forty 
seconds (normal) to one hundred and thir- 


teen seconds. Feeding liver extract or 
p-aminobenzoic acid counteracted both 
effects of sulfaguanidine, while vitamin Kk 
prevented only the hypoprothrombinemia. 
All other preparations that prevented the 
hypoprothrombinemia also antagonized the 
growth-inhibiting effect. The newer drug, 
sulfasuxidine (succinylsulfathiazole), was 
found to produce responses similar to those 
of sulfaguanidine and these effects were also 
antagonized by liver extract and vitamin K. 

The writers advance the hypothesis that 
sulfaguanidine may inhibit the synthesis of 
factors normally produced by microorgan- 
isms in the intestine. However, they point 
out that this may not be the only explana- 
tion, for the reason that when p-aminoben- 
zoic acid is administered parenterally, 
results are obtained which indicate that 
tissue reactions may also be involved, since 
this method of administration also antago- 
nizes the effect of sulfaguanidine. 

Studies on the chemical properties and 
stability of the substance in liver extract 
which acts antagonistically to sulfonamide 
drugs led the authors to suggest that the 
substance corresponds very closely to folic 
acid. Since liver injury is said to be caused 
occasionally by sulfonamide drugs, and since 
prothrombin is thought to be formed in the 
liver, the authors suggest that clinicians con- 
sider the possibility of using vitamin kK, 
liver extract, or similar substances to coun- 
teract hypoprothrombinemia arising from 
sulfonamide drug therapy. 


COMMERCIAL VITAMIN PREPARATIONS 


There are now two strongly divergent 
schools of thought about the use of com- 
mercial vitamin products, but there are also 
signs that the two schools are finding more 
and more common ground when viewing the 
problems that are presently causing the 


confusion. According to one view many 
persons are benefited by supplementing their 
diet regularly with synthetic or purified 
vitamin mixtures. The basis for this view 
is that if there is any possible chance that 
vitamins may produce sounder teeth and 
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bones, improve vision in dim light, increase 
subnormal appetites, make colds less fre- 
quent or less severe, and in general do those 
things which advertising writers promise, 
then these advantages outweigh any risks 
and the cost of the preparations. The 
other view, more widely held by careful 
students of nutrition, is that expressed as 
the group opinion of the Council on Foods 
and Nutrition and the Council on Industrial 
Health of the American Medical Association. 
Ina report on “The Indiscriminate Adminis- 
tration of Vitamins to Workers in Industry” 
(J. Am. Med. Assn. 118, 618, 652 (1942)) 
attention is called to the great significance of 
vitamins and their importance when prop- 
erly used, but disapproval of their indis- 
criminate administration is expressed. In 
the opinion of the Councils the giving of 
vitamin pills to presumably healthy adults 
working under normal conditions is irra- 
tional from the therapeutic point of view, 
unwise nutritionally, and uneconomical. 
Vitamins cannot take the place of natural 
foods and a good diet can provide everything 
that vitamin preparations, indiscriminately 
administered, can offer, and more. One 
important objection to the vitamin mixtures 
available on the market has been the rela- 
tively small amount of riboflavin in most 
preparations. Indeed it would have been 
possible for a person who did not give 
consideration to his diet, and did not drink 
sufficient milk or eat enough meat to have 
consumed several of the older vitamin pills 
daily and still develop signs of riboflavin 
deficiency. The reason in the past for the 
small amount of riboflavin in most commer- 
cial vitamin preparations has been the rela- 
tively higher cost of products containing 
this factor. Fortunately, many of the 
polyvitamin products now on the market 
contain a more generous amount of ribo- 
flavin and there is a more general tendency 
to consider the relative quantities needed 
by the human body. 

Everyone now recognizes the indispensa- 
bility of vitamin C and vitamin D additions 
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to the diet of normal infants. Every infant 
whether breast or bottle fed should be given 
early and regularly a generous supply of cod 
liver oil or some other source of vitamin D 
to prevent rickets. When formula fed, 
orange juice or some other source of vitamin 
C should be supplied to prevent scurvy. 
Both factors are needed in order to permit 
normal growth and development. For the 
adult the problem is more complex. Adult 
diets vary tremendously. Dietary require- 
ments for maintenance are less well under- 
stood than they are for growth. In the 
adult, will “optimum nutrition” provide 
optimum health as contrasted with ‘good 
nutrition” and good health? The relation 
of inadequate nutrition to most of the 
problems of general medicine remains to be 
answered. It is desirable for the adult in 
ill health or even just “off color” to receive 
medical attention. The physician should, 
and no doubt will, consider the role that 
inadequate nutrition may play in each 
particular case whether it be of major or of 
minor importance. He may advise specific 
vitamin therapy and offer instructions about 
the selection of a diet which is adequate and 
which will, after the patient’s deficiencies 
have been overcome, permit the ingestion of 
all the vitamins, minerals, and other 
substances which a good diet can supply. 
It is even more important for adults to be 
taught to utilize fully the known principles 
of nutrition so that they may gain the 
benefit of the “preventive 1edicine”’ aspect 
of good nutrition. 

A recent report of the Council on Phar- 
macy and Chemistry and the Council on 
Foods and Nutrition of the American 
Medical Association entitled “The Proper 
Use of Vitamins in Mixtures” (J. Am. Med. 
Assn. 119, 948 (1942)) has further clarified 
the commercial vitamin situation, although 
some comments in the public press about 
this article seem only to have confused the 
subject. This particular report was pre- 
pared by a committee consisting of Drs. 
S. W. Clausen, W. W. Palmer, and T. D. 
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Spies, Chairman, aided by other members 
of the Councils. As an indication of the 
difficulty of the task assigned them it may 
be mentioned that the committee began the 
preparation of this report as long ago as 
December, 1940. The report points out 
the great value of vitamin preparations in 
medicine. Patients near death from dietary 
deficiency diseases have been restored to 
health by proper use of riboflavin, thiamine 
hydrochloride, and nicotinic acid. The 
administration of nicotinie acid to pellagrins 
confined to mental hospitals has enabled some 
of them to regain normal mental state and 
return to a satisfactory home life. Patients 
suffering from nutritional neuritis so severe 
that they could not sleep even after taking 
narcotics have found rest and freedom from 
pain following the administration of thi- 
amine. Others whose eyes hurt so badly 
through lack of riboflavin that thev could 
not read or endure a bright room have been 
relieved by the administration of riboflavin. 
But the report also points out that these 
dramatic therapeutic effects ought not to 
overshadow the necessity of finding effective 
methods of prevention. 

The discussion includes a brief account of 
symptomatology of vitamin deficiencies, the 
functions of some individual vitamins, and 
methods of therapy. It is concluded that 
vitamin mixtures, when properly formu- 
lated, are convenient, economical, and pro- 
vide tothe physician a rational means of treat- 
ing or preventing multiple deficiencies. This 
action represents a modification in the older, 
widely held view that emphasized the 
desirability of single vitamin therapy. A 
guiding principle for the formulation of 
acceptable mixtures for therapeutic purposes 
is that the vitamins in a product should be 
present in some simple relationship to the 
normal daily requirements. This will per- 
mit the prescribing of dosages in fractions or 
multiples of the dietary requirements. An 
example of a field where proper use may be 
made of synthetic mixtures of all of the 
vitamins known to be essential in human 
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nutrition is in meeting the dietary require- 
ments of persons on restricted therapeutic 
diets such as are used in the treatment of 
peptic ulcer. It would seem from the report 
of the two Councils that, in addition to well 
known natural products such as cod liver oil 
or dried yeast, and individual synthetic com- 
pounds such as riboflavin or thiamine hydro- 
chloride, preparations containing all vita- 
mins recognized as essential in the human 
diet may be approved. These would pro- 
vide vitamin A, thiamine, ascorbic acid, 
riboflavin, nicotinic acid, and vitamin D. 
It is not clear from the report whether the 
amounts in a unit, such as a capsule or 
tablet, should be those recommended by 
the Food and Nutrition Board of the Na- 
tional Research Council or the minimum 
requirements established as a result of public 
hearings conducted by the Food and Drug 
Administration for the labeling of foods for 
special purposes unfler Section 403 (j) of the 
Federal Food, Drug and Cosmetic Act. No 
doubt it would simplify labeling if products 
were formulated in accordance with the 
specifications of the Food and Drug Ad- 
ministration. These minimum daily re- 
quirements are not considered adequate for 
good nutrition, however, by the Food and 
Nutrition Board of the National Research 
Council. They are more nearly bare minima 
for protection from deficiency disease symp- 
toms. Therefore they should not be con- 
fused with the “Recommended Daily 
Allowances” which are now accepted as the 
desirable levels to provide for good health. 
The following values were adopted for legal 
purposes: Vitamin A, 4000 U.S.P. units; 
vitamin B, (thiamine), 1.0 mg.; vitamin C 
(ascorbic acid), 30 mg.; riboflavin (vitamin 
G), 2 mg.; nicotinic acid (niacin), no value 
stated, but 10 mg. has been recommended 
as a suitable figure for the minimum require- 
ment; vitamin D, 400 U.S.P. units. A 
product containing all these substances in a 
capsule would comply with special labeling 
requirements by a statement such as “One 
capsule of this product provides the mini- 
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mum daily requirements for the adult of 
vitamins A, B,, C, D, riboflavin, and 
nicotinic acid.” 

The problem, however, is not simple 
and the Councils state that they will give 
individual consideration to commercial mix- 
tures. Another factor that enters into the 
situation is the ruling of the War Production 
Board to the effect that not more than 5000 
U.S.P. units of vitamin A may appear in 
the recommended daily quantity of vitamin 
products. The W.P.B. makes an exception 
for products which contain 25,000 or more 
units of vitamin A because these presumably 
have a well established place in therapeutics. 
Other types of products that would be ac- 
ceptable for medical use according to the 
report of the two Councils are preparations 
of the vitamin B-complex when formulated 


according to the following specifications: 

1. Mixtures of pure thiamine, riboflavin, and 
nicotinic acid which provide in the recommended 
daily intake 1 mg. of thiamine, 2 mg. of riboflavin, 
10 mg. of nicotinic acid or simple multiples thereof. 

2. Dry brewers’ yeast having, as the minimum 
vitamin content per gram, 0.12 mg. of thiamine, 
0.04 mg. of riboflavin, and 0.250 mg. of nicotinic 
acid. 

3. Dried brewers’ yeast as described under 2 
to which has been added riboflavin and nicotinic 
acid in such quantities that for each milligram of 
thiamine contained in the finished product there 
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are present 2 mg. of riboflavin and 10 mg. of nico- 
tinie acid. 

4. A concentrate of the vitamin B-complex from 
brewers’ yeast as described under 2 and providing 
in the recommended daily intake 1 mg. of thiamine 
(or a simple multiple thereof) and corresponding 
proportions of other known vitamins of yeast. 

5. A concentrate of the vitamin B-complex 
from liver containing in each gram not less than 
0.25 mg. of riboflavin. 

6. A concentrate of the vitamin B-complex 
from brewers’ yeast fortified with riboflavin and 
nicotinic acid and providing in the recommended 
daily intake 1 mg. of thiamine, 2 mg. riboflavin 
and 10 mg. of nicotinic acid or simple multiples 
thereof. 

7. A concentrate of the vitamin B-complex from 
rice polishings fortified with riboflavin and nico- 
tinic acid providing in the recommended daily 
intake 1 mg. of thiamine, 2 mg. of riboflavin, and 
10 mg. of nicotinie acid or simple multiples thereof. 


The foregoing conclusions about the 
formulation and use of vitamin preparations 
deserve thoughtful -consideration by all 
persons interested in the applications of 
nutrition. Already there are indications 
that many of the views cited are being 
adopted by the pharmaceutical industry. 
The trend toward a wider use of ethical 
vitamin concentrates and polyvitamin tab- 
lets instead of preparations containing only 
a single vitamin is being recognized also by 
such agencies as the U. S. Pharmacopeia 
Board and members of the Surgeon Gen- 
eral’s staff. 


DIETARY QUALITY OF WINTER AND SUMMER MILK 


The Wisconsin Experiment Station has 
repeatedly called attention to the superior 
nutritional qualities of milk from cows on 
pasture compared to those fed winter 
rations. The general well-being and health 
of young and adult rats in the reproductive 
period have demonstrated the superiority of 
summer milk for normal performance on 
mineralized whole milk diets. The cause 
of the superiority has never been completely 
understood. The Wisconsin group has at- 
tributed part of the gain to the probable 


presence of a greater amount of the “grass 
juice” factor. Recent experiments by Hil- 
ditch and Jasperson (J. Soc. Chem. Ind. 60, 
305 (1941)) suggest another or an additional 
cause for the superior properties of summer 
milk. These authors studied the component 
fatty acids of milk fat from cows fed solely 
on hay and silage during the winter season 
with the fatty acids of milk fat from cows fed 
on fresh pasture grass. A 12 per cent reduc- 
tion in the percentage of fatty acids contain- 
ing 4 to 14 carbon atoms occurred in the 
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milk fat from cows on pasture. On passing 
from winter feeding to summer pasture the 
content of butyric acid and stearic acid de- 
creased, oleic acid. increased, and the per- 
centage of palmitic acid remained almost 
constant. There were indications of a slow 
comparatively slight progressive change in 
the palmitic and oleic contents of milk fat 
with increasing age of the cow. The feeding 
of specific oils or oil cakes resulted in the 
appearance of the characteristic acids of the 
oil supplement in the butterfat. Rape seed 
oil feeding caused the appearance of erucic 
acid while coconut oil caused the appearance 
of increased laurie acid in the resulting 
butterfats. 

The most noteworthy change in the fatty 
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acids of “pasture” milks was the increased 
amount of oleic acid present. The authors 
conclude that the changes in the oleic acid 
content were not due to dietary causes but 
could be explained on the basis of tempera- 
ture or some other seasonal change. The 
evidence does not seem to be sufficiently 
conclusive to justify the exclusion of the 
dietary influence, however. Not until more 
information is available can such a position 
be defended. 

These researches do indicate that further 
research on the nutritional value of winter 
milk versus summer milk hold practical 
value and offer additional knowledge con- 
cerning the nutritional superiority of milk 
from cows on pasture rations. 


VITAMIN A LIVER STORAGE 


Although vitamin A was one of the first of 
the vitamins to be recognized and studied, it 
continues to present many unsolved prob- 
lems. Among others, the factors influenc- 
ing storage of vitamin A in the body and its 
distribution in various tissues have been 
approached from several angles. There is 
an abundance of literature on the simple 
effect of different levels of vitamin A intake 
upon the vitamin A content of the liver and 
other tissues of experimental animals. From 
such studies, the livers of normal animals 
and of man have been found to be high or 
low in vitamin A depending upon the previ- 
ous intake. Moreover, animals whose livers 
are high in vitamin A are known to live much 
longer on a vitamin A-free diet than those 
with less reserve of the vitamin. Until 
recently; however, no method has been 
available which permitted study of the dis- 
tribution of vitamin A within tissues so as 
to observe directly its functional aspects. 

The use of a fluorescent microscope has, 
in the hands of Popper and his co-workers, 
appeared to offer a way of demonstrating 
histologically the concentration of vitamin 
A in tissues. Although his conclusion that 


vitamin A is actually the substance measured 
by the fluorescent microscope technic has 
not yet received confirmation from other 
laboratories, nor has the accuracy of his 
quantitative estimates been independently 
checked, the method has shown promising 
results. Four recent papers from his labora- 
tory deal chiefly with the vitamin A in liver, 
kidney, and blood. The studies on rats in- 
dicate that the true liver cells are the normal 
site of ‘‘stored”’ vitamin A in the liver while 
the Kupffer cells destroy the excess in times | 
of hypervitaminosis and distribute the last 
remnants of vitamin A during severe de- 
pletion. 

Liver storage of vitamin A apparently 
depends in part upon sufficient choline in- 
take, as insufficient choline with adequate 
vitamin A resulted in low vitamin A in the 
liver and high vitamin A in the cortical inter- 
stitium of the kidneys. Experimental liver 


damage caused by carbon tetrachloride and 
other intoxicants in rats caused a shift of 
vitamin A fluorescence from the normal to 
the involved tissue and indicated that high 
vitamin A plus high carbohydrate feeding 
may constitute a logical therapy in analo- 
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gous clinical cases of liver damage. One 
study on human beings indicated that al- 
though high plasma vitamin A may safely be 
assumed to indicate a satisfactory vitamin 
A supply in the liver, low plasma content is 
not necessarily accompanied by a low liver 
content. 

Popper and Brenner (J. Nutrifion 23, 431 
(1942)) studied the changes in the histologic 
distribution of vitamin A in rat livers in an 
attempt to learn the role of the Kupffer cells 
in hypervitaminosis and during deficiency. 
In addition, observations on the relative rate 
of depletion of the two sexes and histologic 
examinations of the retinas during the vari- 
ous stages of depletion were made. 

Fifty-three rats prior to depletion received 
Sherman’s diet 13 in addition to orally fed 
vitamin A. The latter was administered 
first in doses of 20,000 I.U. daily for three 
days followed by 10,000 to 12,000 I.U. daily 
for twenty-eight days. Following this pe- 
riod, 2 males and 2 females were sacrificed 
and the livers were examined histologically 
and chemically, the eyes histologically, and 
the pooled blood serum chemically for 
vitamin A. The remaining rats were placed 
on a vitamin A-freeediet and at intervals 
groups of 4 (2 males and 2 females) were 
sacrificed. 

The Kupffer cells were high in vitamin A 
fluorescence during the hypervitaminosis 
_stage, while the liver cells showed but mod- 
erate fluorescence localized in lipoid droplets. 
Beginning with the second week of the 
deficiency diet the vitamin A fluorescence 
in the Kupffer cells commenced to diminish. 
When (by the chemical method) the vitamin 
A content dropped below 4000 to 5000 
Evelyn units the fluorescence of the Kupffer 
cells decreased while that of the liver cells 
remained unchanged. In livers containing 
from 700 to 4000 Evelyn units, the liver cells 
looked normal in fluorescence and the inten- 
sity exceeded that of the Kupffer cells. The 
fluorescence progressively disappeared, how- 
ever, with continued depletion. With the 
content below 700 units, the Kupffer cells 
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again exceeded the liver cells in fluorescence. 
This became striking when the content fell 
below 250 units. Thus, it appears that 
when the vitamin A content of the liver is 
high, there is a vast storage in the Kupffer 
cells which exceeds that of the liver cells. 
When the liver content corresponds to that 
of rats on the usual stock diets more is pres- 
ent in the liver cells, indicating that they 
are the normal place of storage. Since 
there was no parallelism between blood vita- 
min A ahd Kupffer cell fluorescence, and 
since these cells deplete rapidly on a deficient 
diet, the authors suggest that the Kupffer 
cells destroy the excess in times of hypervi- 
taminosis and do not discharge the excess 
into the blood. During depletion the Kupf- 
fer cells appear to distribute the residuum of 
vitamin A. 

In the hypervitaminotic rats no vitamin 
A fluorescence was found in the dark adapted 
retina but in the light adapted retina it was 
found in high degree in the pigment coat and 
in lesser degree in the rod and cone layer. 
No difference was found in the two sexes in 
utilization of the vitamin, but males were 
observed to deplete more rapidly than fe- 
males. 

Popper and Chinn (Proc. Soc. Exp. Biol. 
Med. 49, 202 (1942)) found that fatty livers 
appeared in two to ten days in rats fed a low 
choline, low methionine, high cystine diet, 
supplemented with carotene and the crystal- 
line vitamins. There were decreases in 
vitamin A fluorescence of the Kupffer and 
liver cells and increases ot vitamin A fluo- 
rescence in the interstitium of the renal 
cortex. The total vitamin A content of the 
livers decreased despite liberal carotene 
feeding. 

It is not clear from these preliminary 
studies what the significance of the high 
vitamin A fluorescence in the kidney of 
choline-deficient rats may be. The present 
evidence rules out an inability of the fatty 
livers to convert carotene to vitamin A as a 
major cause of the low values since similar 
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results were observed when vitamin A itself 
was fed. 

Popper, Steigmann, and Dyniewicz (Proc. 
Soc. Exp. Biol. Med. 50, 266 (1942)) present 
evidence that rats intoxicated with carbon 
tetrachloride showed an accumulation of 
vitamin A fluorescence in the liver lobules. 
Proliferation of the connective tissue also 
occurred. The fluorescence in the central 
fatty areas became stronger but it disap- 
peared from the liver and Kupffer cells in 
the uninvolved peripheral areas. When the 
true cirrhotic condition occurred, vitamin A 
fluorescence was found in only a few of the 
original centers and in surrounding his- 
tiocytes. 

Rats receiving vitamin A supplements of 
800 1.U. every other day plus carbon tetra- 
chloride had less marked connective tissue 
proliferation but had more extensive fatty 
changes, with these areas showing stronger 
vitamin A fluorescence. The unchanged 
areas retained vitamin A fluorescence longer. 
The rats receiving a high carbohydrate diet 
showed more vitamin A fluorescence in the 
normal Kupffer cells and liver cells than did 
the rats on the high protein and high fat 
diets. Intoxicated rats on a vitamin A 
deficient diet showed fatty changes similar 
to those in rats on the stock diet, but no 
vitamin A fluorescence occurred in the fat. 
After vitamin A or carotene supplements 
were fed to these rats the fat droplets in the 
center of the lobules acquired fluorescence 
whereas the unchanged areas did not. 

The findings indicate that during experi- 
mental liver damage, there is a shift of 
vitamin A from the unchanged liver areas to 
the central fatty areas. Whether this is 
actually a shift or whether it means that 
vitamin A is more rapidly utilized is problem- 
atic. It appears from the rat experiments 
described above, however, that the fatty 
centers collect vitamin A and release it more 
slowly than do the peripheral areas. This 
supports evidence given in other reports 
which indicate that a high vitamin diet is 
logical in the therapy of liver damage since 
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vitamin A supplements, after saturating the 
abnormal fatty areas, will build up the 
vitamin A storage in the intact liver areas 
where it will be available to the body. 

Several studies have shown that the 
plasma vitamin A level reflects the intake of 
the vitamin when the latter is maintained at 
a constant figure. With adequate intake 
control, a parallelism has also been demon- 
strated in animals between plasma vitamin 
A and the amount in the liver. Other 
studies, perhaps less strictly controlled as to 
constancy of intake, have not revealed a 
correlation of blood and liver vitamin A. 

Since the liver stores most of the vitamin 
A in the body, it is logical to assume that a 
marked deficiency of this substance would 
not occur in other tissues before depletion 
of the liver reserve. If a parallelism were 
shown to exist between (a) plasma vitamin 
A values, (b) the amount stored in the liver, 
and (c) known dietary histories of patients, 
then the determination of plasma vitamin A 
values would be justified as a means of 
assessing the status of nutrition. 

In a recent clinical study by Mever, Pop- 
per, Steigmann, Walters and Zevin, a com- 
parison was made of liver vitamin A stores 
and plasma levels (Proc. Soc. Exp. Biol. 
Med, 49, 589 (1942)). Liver biopsies were 
taken during laparotomies in 34 patients, 
and blood was withdrawn before, during, and 
immediately after the operation. Liver 
and blood samples were analyzed by the 
Carr-Price reaction. Distribution in the 
liver was also studied by fluorescence micro- 
scopy. In general, this type of analysis 
agreed well with the chemical method. 

The authors found no distinct parallelism 
between the plasma vitamin A values and 
the liver stores. However, when the plasma 
value was above 80 1.U. per 100 ml., the liver 
vitamin A was never low. On the other 


hand, a low plasma value was not necessarily 
correlated with low liver storage. 

The authors suggest that the plasma level 
of vitamin A reflects largely the recent intake 
and that a liver-plasma balance is not rapidly 
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established during a period of depletion. If 
such is the case, the plasma vitamin A would 


SINGLE VITAMIN THERAPY 


When deficiency disease occurs in man, it 
usually involves a lack of several vitamins. 
Even though this is so, the clinical mani- 
festations shown by any given patient may 
be predominantly those of one particular 
vitamin lack. An individual with pellagra, 
for instance, has most of his symptoms be- 
cause of a need for niacin (nicotinic acid), 
but he frequently also suffers from aribo- 
flavinosis and multiple neuritis. Because 
one set of signs and symptoms may be pre- 
eminent in the clinical picture, and because 
of a commendable desire to preserve thera- 
peutic specificity, the physician usually 
begins his treatment by giving that vitamin 
whose lack is causing the most trouble. 
Many nutritionists have wondered what 


effect this administration of a single vitamin 
has on the other deficiencies not being 


treated. In practical clinical experience, it 
often stimulates patients’ appetites to such 
an extent that the increased quantity of 
food taken, even though poorly selected, 
provides enough of the other deficient 
dietary substances to meet partially, at 
least, the body’s demand for them. Any 
signs or symptoms which had been caused 
by these associated deficiencies would, 
consequently, tend to be alleviated. But 
this fortunate effect does not always occur 
and some observers have described an en- 
hancement of certain signs of deficiency 
following administration of a single vitamin. 
In order to find out if this latter result oc- 
curred with regularity under experimental 
conditions which permitted the control of 
diet, Unna and Clark recently studied the 
effect of giving large amounts of single vita- 
mins of the B-group to rats fed deficient 
diets (Am. J. Med. Sci. 204, 364 (1942)). 
The basic animal ration was composed of 
dextrose, corn starch, vitamin-free casein, 
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indicate the degree of storage only after a 
long control period. 


IN MULTIPLE DEFICIENCY 


hydrogenated cottonseed oil, a salt mixture, 
cod liver oil, and choline chloride. Crystal- 
line preparations of the various B-complex 
vitamins were added as supplements accord- 
ing to the conditions of the experiment. 
The following four sets of observations were 
made: (1) excessive amounts of thiamine 
were given to rats who received no supple- 
ments of the B-complex; (2) excessive 
amounts of thiamine, niacinamide (nico- 
tinamide), pyridoxine, or pantothenic acid 
were given separately to groups of animals 
given diets deficient in riboflavin; (3) ex- 
cessive amounts of thiamine, riboflavin, 
pyridoxine, or niacinamide were given sepa- 
rately to groups of rats maintained on a 
diet free of pantothenic acid; and (4) exces- 
sive amounts of thiamine or pantothenic 
acid were given separately to animals fed 
no pyridoxine. Experiments extended in 
some instances to one hundred days. The 
large amounts of single crystalline vitamins 
did not significantly alter the growth rate of 
deficient animals nor affect the deficiency 
lesions characteristic of the other missing 
factors. Furthermore, the mortality of rats 
receiving large amounts of individual vita- 
mins was not different from those which did 
not receive these large doses. The condi- 
tions of these experiments did not produce 
states comparable to those of naturally 
occurring deficiency disease, in that animals 
were not made deficient before the large 
doses of individual vitamins were given. 
The results do suggest, however, that exces- 
sive amounts of specific vitamins do not 
significantly alter the effects of other de- 
ficiencies which might be present. There 
is no clearcut evidence that therapy with a 
specific vitamin may be harmful to patients 
with deficiencies of more than one vitamin. 
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Patients who have had teeth extracted 
occasionally are afflicted with the condition 
known among dentists as “dry socket.” 
This designation refers to the loss, or failure 
of formation, of the normal blood clot in 
the cavity left by removal of the tooth, 
with a consequent exposure of the bony 
process of the jaw. This condition is asso- 
ciated with severe pain, and the topical 
treatment involving the placing of sedative 
packings in the wound never has been com- 
pletely satisfactory. Now Dr. Joseph P. 
Osterloh, a dentist in San Francisco, reports 
(J. Am. Dental Assn. 29, 1445 (1942)) the 
production of permanent beneficial effects 
by injections of large amounts of thiamine 
hydrochloride into such patients. The use 
of large amounts of thiamine here recalls 
other conditions where large amounts of 
thiamine, preferably given parenterally, 
were reported to have given outstanding 
relief from severe pain, as for example the 
pain in tic douloureux. Such findings are 


difficult to understand unless pure thiamine 
may, under certain conditions, exert phar- 
macological effects entirely unrelated to its 
role in nutrition. 


Electroencephalograms were taken by 
Swank and Jasper (Arch. Neurol. Psychiat. 
47, 821 (1942)) on normal pigeons and on 
thiamine deficient birds at successive periods 
during the development of the deficiency. 
Normal pigeons showed a _ predominant 
regular brain wave frequency of 25 to 35 per 
second with an amplitude between 10 and 
40 microvolts. 

The first outward manifestation of central 
nervous system involvement in thiamine 
deficient pigeons is a rhythmic lateral rota- 
tion of the head alone or combined with 
extensor thrusts of the neck. This is the 
stage of preopisthotonos and is followed by 
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THIAMINE FOR RELIEF OF PAIN FOLLOWING DENTAL EXTRACTION 


ELECTROENCEPHALOGRAMS OF THIAMINE DEFICIENT PIGEONS 
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In a series of 130 cases Dr. Osterloh 
reports that the pain ceased permanently 
in 69 per cent of the cases within from 20 to 
30 minutes after the initial injection of 1 
ml. of a physiologic saline solution contain- 
ing 100 mg. of thiamine hydrochloride. 
The injection is made intramuscularly, 
preferably in the superior outer quadrant of 
the gluteus maximus muscle. In patients 
where pain has been present two or more 
days, it is considered advisable to repeat 
the injection within twenty minutes. Those 
persons who do not obtain relief by this 
treatment should have another injection on 
the following day, and of course, the usual 
treatment with subcutaneous injection of 
1 grain of codeine sulfate may be instituted. 
In 7 cases of the 130 it was noted that the 
pain returned within twenty-four hours but 
in much less severe form. The reasons for 
the relief are not clear. 

Confirmation and re-evaluation of the 
report from further studies and controlled 
experiments in which varying amounts of 
thiamine and placeboes are used will be 
necessary before general acceptance of this 
interesting report. 


opisthotonos which, in turn and if death 
does not intervene, is followed by a period 
of relaxation and listlessness termed .eno- 
pisthotonos. 

An increase in the brain potentials oc- 
curred slowly in the thiamine deficient 
pigeons and preceded the development of 
the clinical signs. Shortly before the ap- 
pearance of preopisthotonos the amplitude 
of the potentials became three times as high 
as during the control period. With pre- 
opisthotonos the rhythm of the brain 
waves became irregular and their ampli- 
tude decreased. These changes correlated 
with the appearance of the first histologic 
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changes in the vestibular system. During 
opisthotonos, the brain waves further de- 
creased in frequency to approximately 16 
to 20 per second, short bursts of normal and 
irregular rhythms remaining. With the 
onset of enopisthotonos, the frequency 
decreased to 7 to 14 per second and the 
amplitude also decreased. Bursts of faster 
waves became much less frequent. Death 
often ensued at this stage in spite of large 
doses of thiamine. 

The administration of thiamine to pigeons 
with preopisthotonos caused return of the 
brain waves to normal in a few days. In 
pigeons with enopisthotonos, although a 
change toward normal was apparent in 
twenty-four hours, fifteen to seventeer days 
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of normal or experimental diet plus thiamine 
were necessary before the electroencephalo- 
grams were normal. 

The authors point out the similarity 
between the initial facilitation and final 
depression of brain activity in thiamine 
deficiency and the effects on brain activity 
of acute oxygen deficiency and of severe 
hypoglycemia in man. “It appears that a 
form of mass discharge of the brain is facili- 
tated during the initial stages of metabolic 
deficiency, before general depression of 
activity takes place. This facilitation re- 
fers, of course, not to the normal integrated 
activity but probably to hyperirritability 
resulting in abnormally large synchronized 
discharges of central neurons.” 


VITAMIN A NUTRITION AND BLOOD LEVELS IN THE DAIRY CALF 


Determination of the exact species re- 
quirements for vitamin A has been a difficult 
problem not only because of technical 
difficulties but because of the complicating 
fact that a large portion of metabolized 
vitamin A comes from its precursor carotene. 
The studies of Boyer, Phillips, Lundquist, 
Jensen, and Rupel (J. Dairy Sct. 25, 433 
(1942)) with young dairy calves have yielded 
data which should be exceedingly helpful in 
attempting to evaluate vitamin A and caro- 
tene requirements of other species. These 
workers sought to determine the vitamin A 
and carotene requirements of the young 
growing bovine when the blood plasma 
vitamin A concentration was used as the 
critical measure of the state of vitamin A 
nutrition. Six calves were used throughout 
the experiment. They were fed a low 
carotene-vitamin A ration supplemented 
with graded levels of either pure crystalline 
carotene dissolved in Wesson oil, or high 
vitamin A potency shark liver oil as desired. 
The results showed that blood concentra- 
tions of 10 micrograms of vitamin A or more 
per 100 ml. of blood plasma were necessary 
to maintain adequate vitamin A nutrition. 
Concentrations of less than 7 micrograms 


per 100 ml. of blood plasma were definitely 
inadequate and marked vitamin A deficiency 
symptoms soon followed. It was shown 
that 18 micrograms of vitamin A per kg. of 
body weight were necessary to maintain a 
normal blood plasma vitamin A of 10 or more 
micrograms of vitamin A per 100 ml. of 
blood plasma. Levels below this caused a 
reduction of blood plasma vitamin A and 
subsequent symptoms of avitaminosis. The 
requirements for vitamin A were similar 
for all the calves studied regardless of such 
factors as breed and age. 

The amount of carotene, whether fur- 
nished as crystalline carotene, or alfalfa 
carotene, necessary in the ration to main- 
tain an adequate blood plasma level of 
vitamin A was shown to be from five to eight 
times greater than the requirement for 
vitamin A itself. A breed difference was 
likewise noted, some breeds required only 
75 micrograms while others required 125 
micrograms of carotene per kg. of body 
weight. 

The blood plasma carotene levels neces- 
sarv to maintain an adequate blood vitamin 
A were from 70 to 140 micrograms per 100 


1942] 


ml. While cattle are reputed to be excellent 
converters of carotene to vitamin A, some 
individuals have been found to be extremely 
poor converters. This undoubtedly holds 
true for many members of other species 
as well. 

Since fairly accurate methods are now 
available for the determination of blood 
plasma vitamin A, they should henceforth 
be given wider clinical use. Boyer and 
co-workers point out that the blood plasma 


The need for accurate methods of ap- 
praising the freely chosen diets of patients 
has long been recognized. It becomes in- 
creasingly important as attempts to correlate 
dietary habits with clinical symptoms gain 
interest among dentists and physicians. A 
recent study to determine the reliability and 
accuracy of diet histories as compared to 
actual diet records has been carried out by 
Huenemann and Turner (J. Am. Dtietet. 
Assn. 18, 562 (1942)). The results of this 
study emphasize the danger of reliance upon 
dietary histories in research programs. 

Diet histories were obtained by interview 
with 25 dental clinic patients and their 
respective mothers according to the method 
previously reported by Turner (J. Am. 
Dietet. Assn. 16, 875 (1940)). Diet records 
were obtained by weighing all portions of 
food eaten over periods of from ten to four- 
teen days repeated every three or four 
months for one year. 

When the computations obtained by the 
two methods are compared, it is evident 
that diet histories frequently differ markedly 
from the diet records. No history agreed 
with the corresponding record within 20 per 


The clinical symptoms of a riboflavin 
deficiency in man have been associated 


ACCURACY OF DIETARY HISTORIES 


PATHOLOGIC CHANGES OF RIBOFLAVIN DEFICIENCY 
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vitamin A concentration is a more delicate 
measure of the state of vitamin A nutrition 
in the calf than either growth or blood caro- 
tene. This seems to hold with respect to 
nyctalopia, increased cerebrospinal pressure, 
and dark adaptation as well. 

These researches indicate clearly that the 
dietary vitamin A may not always be sup- 
plied best by carotene and that small 
amounts of vitamin A in the diet may be 
helpful in many individual cases. 


cent for all constituents. The authors be- 
lieve that the chief reason for discrepancies 
is that persons rarely know exactly what or 
how much they eat and are inclined to 
overestimate on some items and under- 
estimate on others. Moreover, when the 
successive diet records of each individual 
were compared over a long period of time, 
it was evident that in many instances the 
diet had varied considerably from one 
period to the next, although in some in- 
dividuals there was little variation. On the 
whole, the results bring out clearly the in- 
accuracy of the diet history method of 
assaying diets and emphasize the necessity 
of obtaining repeated diet records based on 
weighed portions if an accurate picture of 
dietary habits isto be obtained. The results 
of this study may help to explain the diffi- 
culties met by many dietitians and other 
investigators in attempting to correlate. 
clinical findings with diet histories. Several 
previous studies indicate that even a weighed 
record falls short of true accuracy when 
interpretation as to individual nutrients 
depends upon calculations from food com- 
position tables rather than upon direct 
analysis of the food as eaten. 


primarily with dermatosis of the skin at 
the corners of the mouth, or cheilosis. In 
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experimental investigations a lack of ribo- 
flavin has given a variety of clinical symp- 
toms. Several investigators have linked the 
function of riboflavin to the physiology of 
the eve and in its absence cataract develops. 
Others have reported dermatitis, or derma- 
tosis in the mammalian, while paralysis 
has been shown to develop in the chicken. 

Lippincott and Morris have studied the 
effects of a riboflavin deficiency in its acute 
forms (J. Nat. Cancer Inst. 2, 601 (1942)). 
A total of 115 deficient mice was studied 
in contrast to mice reared on the same 
deficient diet but with adequate synthetic 
riboflavin added. They reported an atro- 
phic and hyperkeratotic dermatosis in the 
deficient animals, particularly about the 
nose and ears. Occasionally the derma- 
tosis was followed by dermatitis. Myelin 
degeneration in the spinal cord was observed. 
In the eye, keratitis and occasionally a 
capsulolenticular type of cataract de- 
veloped. 

A minimum of stress has been placed on 
the neuropathologic aspects of a riboflavin 
deficiency in this paper and special em- 
phasis has been made upon dermatosis. 
Other vitamins of the B-group, especially 
pyridoxine and pantothenic acid, have been 
shown to be more specifically concerned with 
the maintenance of the intact skin in most 
experimental animals. Phillips and Engel 


[December 


(J. Nutrition 16, 451 (1938)), and Shaw and 
Phillips, (J. Nutrition 22, 346 (1941)) have 
previously shown riboflavin to be intimately 
concerned with nerve metabolism. Re- 
cently Bethke et al. carefully and critically 
reviewed their original work with chickens 
and confirmed their findings, namely, that 
a riboflavin deficiency in the chick causes 
“curled toe” paralysis. The low-riboflavin 
ration originally used by Bethke et al. was 
used by Phillips and Engel as their experi- 
mental ration. The bulk of the histo- 
pathologic evidence now indicates that a 
lack of riboflavin does cause a disturbance 
in nerve structure and this is a rather con- 
stant feature of the deficiency disease 
among laboratory animals. To date there 
is no scientific record to show that nerve 
metabolism in man is different from that 
of other species. This being the case it 
is to be expected that long exposure to 
low riboflavin diets would ultimately lead 
to nerve involvement. 

Other structures in the rat too are affected. 
The thymus gland undergoes early involu- 
tion while the testis becomes atrophic. In 
severe cases the thyroid gland undergoes 
metaplastic changes. These various patho- 
logic manifestations of riboflavin deficiency 
in experimental animals should be looked 
for and may aid in the diagnosis of riboflavin 
deficiency in man. 


MILD THIAMINE DEFICIENCY IN MAN 


The physical diagnosis of a mild or latent 
thiamine deficiency in human beings is still 


a difficult matter. The wide variety of 
-symptoms which occur in this disease may 
accompany many other diseases. The nu- 
trition-conscious physician might therefore 
prescribe thiamine to a large proportion of 
his patients on the basis of symptomatology 
alone. Fortunately, such therapy is not 
harmful, but from an economic standpoint 
and from the viewpoint of good medicine, 
it would be desirable to establish a more 


rational basis for the therapy. Recent 
papers have at least offered a comprehensive 
description of mild thiamine deficiency 
(experimentally induced) in human beings 
and a fair certainty of its detection by 
urinary excretion methods. 

Williams, Mason, Smith, and Wilder 
(Arch. Int. Med. 69, 721 (1942)), continuing 
their observations on induced thiamine 
deficiency, placed 11 women on diets which 
provided 0.22 mg. of thiamine for each 
1000 calories. This allowance was five and 
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a half times greater than that given during 
their earlier studies and was selected to 
produce a milder type of deficiency com- 
parable to that which might be encountered 
more frequently in the general population. 
Supplements of autoclaved brewers’ veast, 
halibut liver oil with irradiated ergosterol, 
ascorbic acid, ferrous sulfate, and tricalcium 
phosphate were added. Calorie intakes 
were adapted to the requirements of each 
subject and moderate activity per- 
mitted. The periods of low thiamine allow- 
ance were continued for 89 to 196 days. 
During this time all subjects showed 
definite changes of personality. They be- 
came irritable, depressed, quarrelsome, and 
uncooperative. Two threatened — suicide. 
All became inefficient in their work, forget- 
ful, and lost manual dexterity. Their hands 
and feet frequently felt numb. Headaches, 
backaches, sleeplessness, and sensitivity to 
noises were noted. The subjects fatigued 
easily and were not able to tolerate vigorous 
exertion. Constipation was the rule, but 
no impairment of gastrointestinal motility 
could be demonstrated fluoroscopically. 
Anorexia, nausea, vomiting, and epigastric 
distress were frequently observed. Low 
blood pressure and vasomotor instability 
were present in all patients. At rest, pulse 
rates were low (55 to 60 per minute) but 
tachycardia followed moderate exertion. 
Sinus arvthmia was marked. Macrocytic, 
hypochromic anemia of moderate severity 
(3.0 to 3.5 million red cells) developed in 
5 cases. A decrease in serum protein con- 
centration occurred in 8 subjects. Basal 
metabolic rates were lowered 10 to 33 points. 
Fasting blood sugar was often abnormally 
high. 

When additions of thiamine were made to 
the diet, the above manifestations dis- 
appeared gradually and a sense of well-being 
returned. Apparent improvement, how- 
ever, was not so rapid as it had been with 
the more severe degrees of thiamine de- 
ficiency studied. 
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For the determination of thiamine in urine 
both fluorometric and colorimetric methods 


exist. Determination of urinary thiamine 
excretion as an index of the state of thia- 
mine nutrition is based on the assumption 
that the body will retain the vitamin if its 
reserves are low and excrete it if reserves 
are adequate. 

Mason and Williams (/. Clin. Invest. 
21, 247 (1942)) observed a prompt fall in 
urinary exeretion of the vitamin after 
dietary thiamine restriction. Since the 
values were as low after four weeks on the 
diet as after five months it was coneluded 
that only occurrence and not the duration 
or intensity of thiamine deficiency could be 
indicated by these values. Melniek and 
Field (J. Nutrition 24, 131 (1942)) observed 
a similar prompt fall in urinary output (to 
60 micrograms or less) when subjects were 
fed a thiamine deficient diet. Elsom, Rein- 
hold, Nicholson, and Chornock (Am. J. 
Med. Sci. 203, 569 (1942)) likewise noted the 
quick establishment of a low level of thi- 
amine excretion which did not change sig- 
nificantly until the diet was changed. 
Investigators are therefore agreed that under 
controlled conditions, the determination of 
urinary thiamine excretion is a useful guide 
to determine the presence, but not the de- 
gree, of a thiamine deficiency. 

Attempts have been made to increase the 
value of determining the thiamine excreted 
by applying the “test dose”? method. Mel- 
nick and Field have studied this method 
quite extensively. They propose as a 
simplified test the intramuscular injection 
of 0.35 mg. of thiamine per square meter of 
body area and determination of the thiamine 
present in the urine collected during the 
four hours following injection. This simpli- 
fied test led to the same conclusions as tests 


with greater refinements. Deficient sub- 


jects uniformly excreted less than 50 micro- 
grams of thiamine in the four hour collection 
period; an excretion of 50 to 75 micrograms 
was considered “critical.” 

Mason and Williams likewise used a test 
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dose method in which 1 mg. of thiamine 
was injected intramuscularly and the urinary 
output of thiamine was determined during 
the following twenty-four hours. Since 
their subjects were on a controlled thiamine 
intake, they were able to show that the test 
could not differentiate those receiving 150 
micrograms of thiamine daily from those 
receiving 450 micrograms. This difficulty 
is in part due to the low percentage of the 
thiamine excreted, namely, 1 to 12 per cent 
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in the deficient subjects and at least 20 per 
cent in normal subjects. An initial control 
period may be required since urinary excre- 
tion may be elevated for several days after 
periods of high thiamine intake. 

The test dose procedure therefore indi- 
cates little if anything more than the older 
“twenty-four hour output” method. Inthe 
matter of convenience, however, the Melnick 
and Field “four-hour test” appears to pos- 
sess an advantage. 


NEO-BETA CAROTENE IN FRESH PLANT MATERIALS 


Carotene analysis tells us little regarding 
the biological potency of vegetables and 
similar plant foods, unless the amount and 
biological activity of each carotenoid pig- 
ment is known, according to Beadle and 
Zscheile of Purdue University (J. Biol. 
Chem. 144, 21 (1942)). 

These investigators showed that the 
“carotene fraction” of fresh plant materials 
contains in addition to 6-carotene, a pig- 
ment which can be distinguished and sepa- 
rated from the latter chromatographically. 
The term “‘neo-8-carotene”’ has been adopted 
for the new pigment in distinction to the 
term “‘pseudo-6-carotene” which has been 
suggested for a similar component of butter 
and blood serum. 

The ‘carotene fractions’ prepared from 
several varieties of vegetables were com- 
pared spectrophotometrically with pure 


8-carotene and differences were noted. The 
extracts were resolved into two components 
on an alumina chromatographic column. 
The new pigment appears to be an isomer- 
ized form of §8-carotene; in fact hexane 
solutions of pure 8-carotene, on standing at 
30°C. for 101 hours, develop 25 per cent of 
this isomerized form. Many control ex- 
periments were performed to ascertain 
whether the new pigment might have been 
formed during the extraction of the carotene 
fraction from the vegetables. New forma- 
tion of the pigment during the analytical 
procedure proved to be very small however 
(about 5 per cent), leading to the conclusion 
that the vegetables initially contained the 
neo-8-carotene. The common vegetables 
studied appeared to contain from 10 to 21 
per cent of the new material. The vitamin 
A potency of the new carotene has not been 
determined. 


SYNTHESIS OF ASCORBIC ACID BY THE RAT 


It has been generally assumed that all 
animals other than primates and guinea 
pigs are able to ensure adequate supplies of 
ascorbic acid for ordinary needs, by the 
synthesis of this vitamin in the animal body. 
Certain chemical] responses to dietary addi- 
tions of ascorbic acid and the investigations 
of Phillips and co-workers which indicated 


the beneficial action of ascorbic acid in the 
treatment of certain types of bovine sterility, 
have led some workers to question the 
adequacy of ascorbic acid synthesis under 
all conditions. 

Such studies have focused the attention 
of many workers on the probable mechanism 
of ascorbic acid synthesis in the animal body. 
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The rat has been used by some workers for 
studies of this type and a few laboratories 
have used the dairy cow in an attempt to 
study factors affecting ascorbic acid syn- 
thesis and excretion. 

Sutton, Kaeser, and Hansard of Ohio State 
University (J. Biol. Chem. 144, 183 (1942)) 
report experiments in which they have en- 
deavored to shed further light on ascorbic 
acid synthesis in the rat. The first studies 
involved the effect of graded doses of vitamin 
A on the amount of ascorbic acid in the 
blood and the rate of excretion of urinary 
ascorbic acid. The U.S. P. vitamin A-free 
diet was fed with and without the vitamin 
A daily supplements, which were adminis- 
tered at levels of 10,20, and 301.U. The 
suboptimum level of vitamin A intake re- 
sulted in decreased concentration of ascorbic 
acid in blood plasma (0.5877 mg. per 100 ml.) 
and decreased excretion of urinary ascorbic 
acid. Maximum blood ascorbic acid (0.8954 
mg. per 100 ml.) was obtained when the 
rats received the maximum amount (30 
I.U.) of vitamin A per day. 

A second phase of the experimental work 
had to do with the effect of a synthetic 
estrogenic hormone (diethylstilbestrol) on 
urinary excretion of ascorbic acid. This 
work was prompted by the fact that cows 
often show an increase in blood plasma 
ascorbic acid during estrus. Castrated and 
normal female rats were treated with daily 
doses of 100 micrograms of diethylstilbestrol 
in 0.1 ml. of cottonseed oil and controls were 
treated with equivalent amounts of cotton- 
seed oil alone. Stilbestrol treatment re- 
sulted in an increase in the rate of ascorbic 
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acid excretion and the rate of increase was 
much more marked in the castrated animals. 
The authors state that this experiment may 
offer a possible explanation for the increase 
of ascorbic acid in the blood plasma of cows 
during estrus. 

In an attempt to obtain information as to 
the possible site of ascorbic acid svnthesis 
in the body, experiments were conducted 
in which chloretone was added to the diet 
(20 mg. of chloretone in 50 per cent alcohol 
solution daily). This compound caused an 
increase in the urinary excretion of ascorbic 
acid and corroborated the findings of 
Longenecker, Fricke, and King (J. Biol. 
Chem. 135, 497 (1940)). Since ascorbic 
acid is known to be present in high concen- 
trations in the ovary (corpus luteum), the 
pituitary and adrenal glands, it was thought 
that removal of these glands might furnish 
data which would point to storage or syn- 
thesis by these tissues. Consequently, 
urinary ascorbic acid was determined before 
and after extirpation of these glands in 
chloretone-fed rats. After these glands 
were removed, the animals were still capable 
of excreting appreciable quantities of as- 
corbic acid, although ascorbic acid excretion 
declined following the removal of the 
pituitary gland and again after adrenalec- 
tomy. The writers conclude that no 
particular organ or gland is involved in the 
synthesis of ascorbic acid but that ascorbic 
acid synthesis is a general metabolic func- 
tion. This conclusion is in agreement with 
the viewpoint of many earlier investigators 
who have studied the problem in the intact 
animal and in excised tissue slices. 


MATERNAL NUTRITION AND ITS EFFECT UPON THE OFFSPRING 


Congenital afflictions of mankind which 
have plagued countless mothers and baffled 
the medical profession for centuries are now 
beginning to yield to research in nutrition. 
Many congenital abnormalities and repro- 


ductive failures, for want of a _ better 
explanation, have been disposed of on the 
basis of “‘inheritance.’”’ Some types of cases 
have been tabulated to show the operation 
of the mendelian law. It is becoming evi- 
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dent, however, that nutrition has much to 
offer in explanation of many of these con- 
genital defects and reproductive difficulties. 

Since 1934 Nakahara, Inukai, and Ugami 
(Sci. Papers Inst. Phys. Chem. Res. 38, 424 
(1941)) have insisted that certain dietary 
factors designated L; and Le were necessary 
for successful lactation by the mother rat. 
These workers observed a failure in lacta- 
tion in both rats and mice by the use of a 
diet of polished rice 75, fish protein 10, 
butter 10, salt mixture 5 per cent, and acid 
earth absorbate of veast. Females confined 
to this diet alone fail to suckle their young 
in about 70 per cent of the cases. The 
addition of a factor from brewers’ yeast and 
one from bakers’ yeast gave positive results. 
The diet used by these workers has been 
criticized repeatedly by American workers 
and justly so in some respects. Their diet 
contained fish (10 per cent) and the prepa- 
ration of this dietary ingredient may have 
an important bearing on certain vitamins 
present in the mixed diet. It has been 
shown for instance that raw fish in the diet 
of the fox causes Chastek paralysis as the 
result of enzymatic destruction of vitamin 
B,. Regardless of the criticism leveled at 
the researches of these workers they have 
compiled a considerable body of evidence 
to indicate that diet has a dominant role to 
play in successful lactation. 

In 1941 Sure presented additional evi- 
dence that a lactation factor was necessary 
in the diet of the rat. By means of a highly 
purified diet he was able to show that in 
addition to the available crystalline vitamin 
B-group and a factor ““W” extract, an addi- 
tional factor present in rice bran or beef 
liver extracts was required for successful 
lactation. It is likely that the factor or 
factors indicated by the Japanese workers 
and Sure are identical since Nakahara et al. 
have shown that dextrin contains their L. 
factor and liver filtrate is a potent source of 
their L;. Sure used 60 per cent dextrin in 


his basal ration and tentatively suggested 
that p-aminobenzoic acid and _ possibly 
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inositol were components of the lactation 
factor. 

Ross, Phillips, and Bohstedt (Animal Sc?. 
1, 86 (1942)) in an extensive series of experi- 
ments with practical swine rations obtained 
reproductive failure in both the sow and the 
rat. The diet used was composed of ground 
yellow corn 76.4 per cent, sovbean oil meal 
17.5 per cent, and ground alfalfa hay 5.0 
per cent, plus iodized salt and calcium car- 
bonate. This ration is a good growing and 
fattening ration for swine. The ration 
apparently did not inhibit the reproductive 
function but the sows failed to suckle their 
pigs normally and as a result, the pigs died 
before reaching the weaning age. In- 
creasing the alfalfa to 15 per cent adequately 
fortified the ration for lactation purposes in 
both the sow and rat. In the latter, in- 
trauterine hemorrhage frequently occurred 
which resulted in death to the fetus and 
toxemia to the mother. If voung were 
born they invariably died from starvation 
as the result of lactation failure of the 
mother. A Skelly-solve B-extract of alfalfa 
was ineffective in correcting the dietary 
failure, but the residue from such an extract 
was more effective than equivalent amounts 
of alfalfa in supplementing the diet. 

Warkany and Nelson (Arch. Path. 34, 375 
(1942)) have observed marked congenital 
malformation characterized by intrauterine 
resorption and skeletal malformations in the | 
young fetus induced in rats by maternal 
nutrition deficiency. The histopathology 
of their material is now available. Brachy- 
gnathia, protruding tongue, shortness of 
arms, syndactylism, fusion of ribs, and 
complete absence of some of the long bones 
were noted in the offspring of female rats 
fed a deficient diet. The abnormal struc- 
tures often showed a more or less marked 
delay in ossification. The fundamental fail- 
ure appeared to be in the cartilage preceding 
ossification. Areas of persistent cartilage 
were found in places where ossification 
should have taken place, while centers of 
atypical calcificgtion were also observed. 
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In some cases a normal femur was present 
and an abnormal tibia, or a normal humerus 
and abnormal radius and ulna. Warkany 


and Nelson found pig liver to be an excellent 
source of a nutritional factor (or factors) 


One of the promising fields of research in 
medical science at the present time is the 
study of tumor tissue metabolism. Many 
of the essential dietary factors, vitamin in 
character, have been shown to be associated 
with cellular respiration. West and Wog- 
lom (Cancer Res. 2, 324 (1942)) have shown 
that malignant tumors differ widely in their 
biotin (vitamin H) content from the corre- 
sponding normal tissues. Likewise em- 
bryonic tissues differ widely from the 
corresponding adult tissue in their biotin 
content. This is not unusual in view of the 
pathologist’s concept that tumor tissue 
cells represent embryonic or immature forms 
of the respective adult or mature cells. It 
is significant that the biotin content of both 
tumor and embryonic tissue deviates in the 
same direction (from the corresponding 
normal adult levels). 

Experimental skin tumors were 400 per 
cent higher in biotin than normal skin while 
the biotin content of liver carcinoma in the 
rat, mouse, and man was less than 50 per 
cent of normal. In the case of sarcomas the 
biotin content was lower than normal. 
Certain transplantable sarcomas were found 
to be capable of abundant growth inde- 
pendent of the biotin supply. 

Attempts to accelerate the response to 


Unfavorable side reactions accompanying 
the administration of sulfa-drugs have been 
widely observed by the medical profession. 
It seems likely from experiments conducted 
on white rats by Kapnick, Lyons, and 


BIOTIN AND TUMOR METABOLISM 


INFLUENCE OF DIET ON SULFANILAMIDE TOXICITY 
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which was necessary for the normal prenatal 
bone development in the rat. 

These researches indicate a branching of 
the science of nutrition into a relatively new 
area for exploration. 


biotin in experimental animals when sub- 
jected to high or low intakes of biotin were 
made. Certain transplantable tumors de- 
veloped as well in the absence of biotin as 
in the normal animal, while attempts to 
raise the tissue biotin content of normal 
animals were unsuccessful. 

West and Woglom consider biotin to be 
the most physiologically active vitamin 
known, because of its energy-yielding reac- 
tions in certain normal cells. Such a state- 
ment must be discounted until our 
knowledge is finally completed on the 
physiologic and chemical action of all known 
dietary essentials that are vitamin-like in 
character. Biotin is at least an important 
dietary essential for certain mammals and 
it is apparently involved in the respiration 
system. 

The authors are aware that the biotin 
content of tumor tissue may be the result 
of malignancy rather than the cause for the 
pathological condition. However, such stud- 
ies are of great value in that the facts from 
such data accumulate and finally take form 
in a definite and logical pattern. Until then 
the actual role of biotin in tumor formation 
must await further study before it is possible 
to evaluate its relationship to malignant 
tissues. 


Stewart (J. Pharmacol. Exper. Therap. 74, 
284 (1942)) that diet may have an im- 
portant bearing on the development of toxic 
reactions to the administration of sulfa- 
nilamide. These authors studied the effect 
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of high carbohydrate, high protein, and high 
fat diets in comparison to a standard control 
diet fed to young adult rats. The high 
carbohydrate diet contained 75 per cent 
corn starch and 12.8 per cent Crisco, com- 
pared to 40 per cent corn starch, 38 per cent 
casein, and 12.8 per cent Crisco for the high 
protein diet, and 10 per cent casein, 40 per 
cent corn starch, and 40.8 per cent Crisco for 
the high fat diet. The animals were kept in 
metabolism cages where it was possible to 
measure accurately the food and water con- 
sumption. Three experiments were con- 
ducted with 6 rats only on each diet for each 
experimental period. Sulfanilamide was 
given at the rate of 1 g. per kg. of body 
weight per day for a period of three to four 
weeks for the first experiment. The dose 
was increased to 1.5 g. of sulfanilamide per 
kg. of body weight per day in subsequent 
experiments. Doses larger than 1.5 g. per 
kg. interfered with appetite. 

The survival percentage for the various 
groups was as follows: control 61.1, high 
carbohydrate 38.8, high protein 72.2, and 
the high fat 50.0, respectively. The high 
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protein diet had a favorable protective action 
against sulfanilamide as shown by survival, 
weight gain, condition of hair coat, physical 
activity, and appearance. An _ increased 
excretion of urine occurred on the high pro- 
tein diet and a lower concentration of the 
drug was present in the blood. The authors 
believe that the increased tolerance to the 
drug was due to the increased rate of 
elimination. 

It has been shown that low protein diets 
increase the susceptibility of the rat to 
sulfanilamide toxicity. It is also believed 
that high protein intakes protect against 
various liver poisons. Since the urinary 
excretion of the drug was greatest in the rats 
fed the high protein diets it is apparent that 
the drug was assimilated. The question 
may be raised whether the concentrations 
present in the blood of this group of rats 
were sufficiently great to be of therapeutic 
value. This point should be clarified. If 
the effectiveness of the drug is not impaired 
by high protein ingestion, then the clinical 
application of the observation would be 
more definitely indicated for trial. 


SPECIFICITY OF HEMORRHAGIC PREVENTIVE FACTORS 


The causes of spontaneous hemorrhages 
have been little understood until recent 
years. Correll and Wise have just pub- 
lished a series of experiments comparing 
the effectiveness of hesperidin, ascorbic 
acid, and massive doses of vitamin D with 
vitamin K as therapeutic agents for the 
control of spontaneous internal and sub- 
cutaneous hemorrhages in the chick (Poul- 
try Sci. 21, 256 (1942)). The chick is no- 
toriously susceptible to hemorrhage. This 
disease in the chick is accompanied by a re- 
duction in the prothrombin concentration of 
the blood. Several dietary factors have 
been associated with spontaneous hemor- 
rhages, particularly vitamin K. 

Groups of day-old White Leghorn chicks 
were fed a vitamin K deficient ration until 


hemorrhages were evident at about fifteen 
days. The birds on the basal diet all de- 
veloped hemorrhages. The administration 
of 0.5, 1.0, 15.0 or 50 mg. of hesperidin per 
bird daily gave negative results (25 birds on 
each level). The use of ascorbic acid at the 
rate of 1 to 5 mg. of ascorbic acid was like- 
wise ineffective. Massive doses of 100 to 
250 I.U. of vitamin D were not beneficial. 
When a vitamin K preparation from alfalfa 
was fed equivalent to 2 per cent alfalfa hay 
in the ration, two control groups of 25 chicks 
each were completely protected from the 
development of hemorrhages. These re- 
sults show definitely that hesperidin, ascor- 
bie acid, or vitamin D were not effective 
therapeutic agents against hemorrhages 
caused by a lack of vitamin K. 
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Weld conéluded in 1936 from clinical 
studies that vitamin D was more effective 
in his patients than vitamin C in increasing 
capillary resistance, but such a viewpoint 
cannot be maintained broadly in a practical 
or theoretical sense, because the role of vita- 
min C in human beings and in guinea pigs 
has been clearly established in this regard. 
While it is not improbable that sterols may 
be intimately involved in the chemical 
structure of the capillary wall, the necessity 
for this dietary factor in the diet as a specific 
antihemorrhagic agent is unlikely. 

It is not unreasonable to expect an in- 
creased capillary fragility or permeability 
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to exist quite distinct and separate from a 
failure of the blood to clot as a result of low 
prothrombin concentrations. Such an hy- 
pothesis would in part find support in the 
clinical studies of Kugelmass (J. Am. Med. 
Assn. 115, 519 (1940)). He reported that 
oral doses of 150 mg. of flavones caused a 
rise in capillary resistance of children suffer- 
ing from purpura. While it must be recog- 
nized that clinical syndromes manifesting 
spontaneous hemorrhages may result from 
a number of causes, sound experimental 
evidence is still lacking in support of the 
suggestion that such a factor as vitamin P 
exists. 


EMERGENCY NUTRITION RESEARCHES IN WARTIME 


Many unusual research problems are being 
presented to nutrition workers in war torn 
England. The shortage of fruits and vege- 
tables has made it imperative that all 
sources of essential food factors be examined 
with great care, in order to evaluate their 
potential contribution to the national health 
program. 

As a result, Pyke and Melville (Biochem. 
J. 36, 336 (1942)) have studied the ascorbic 
acid content of the seed-free flesh of rose 
kips (fruits) in various varieties of roses 
grown in England and Scotland. Two 
native varieties contained in excess of 1800 
mg. per 100 g. of raw flesh. One foreign 
species yielded 4800 mg. per 100 g., which is 
equivalent to about 14 per cent of the dried 
pulp. These workers noted a close relation 
between latitudinal range of rose species 
and ascorbic acid content. Ascorbic acid 
tends to increase as the fruit ripens and no 
observable decline could be noted when over 
ripeness occurred. 

Another type of recent wartime research 
has had as its objective the continuation of 
the Englishman’s supply of breakfast bacon. 
If bacon pigs are to be fed, acceptable sub- 
stitutes must be found which will aid in con- 
serving the more expensive foodstuffs. 


Woodman and Evans of the Animal Nutri- 
tion Institute at Cambridge (J. Agr. Science 
32, 85 (1942)) have made an excellent start 
in this direction by studying the chemical 
composition, digestibility and nutritive 
value of different types of “wartime swills”’ 
(garbage), as supplements in the rations of 
bacon pigs. 

Naturally, the chemical composition of 
garbage from various sources varies with the 
types of ingredients characteristic of the 
season of the year. Military camp garbage 
was found to be richer in protein and fat. 
than “urban” (restaurant and household) 
garbage. A third type of garbage, called 
“balanced swill,’”’ consisted of pea pods 25 
per cent, cabbage leaves 65 per cent, potato 
scraps 5 per cent and a 5 per cent mixture of 
bread, meat scraps, bones, and fish waste. 
This was artificially dried. 

Rather comprehensive preliminary studies 
have included digestion trials and farm feed- 
ing trials. Additional studies are contem- 
plated which will include investigations of 
various types of garbages as they vary from 
season to season. The dried “balanced” 
garbage (collected in August) seems to offer 
the greatest possibilities since it lends itself 
to storage, transportation, and mixing. 
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This product was mixed in various amounts 
(none, 35 per cent, 50 per cent and 95 per 
cent) in practical hog rations and data were 
collected relative to live weight gains and 
feed consumption per unit weight gained. 
Post-slaughter data were recorded and the 
caracasses were graded by meat experts. 
It was concluded that “dried balanced 
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swill” can be used profitably and effectively 
in bacon pig production. While the pigs 
which received the ration containing 95 per 
cent of dried balanced garbage and 5 per cent 
of bran yielded leaner carcasses, the latter 
were placed in preferred grades by meat 
experts. No tendency toward ‘‘soft bacon” 
was noted. 


THIAMINE IN AMERICAN DIETS 


Diets containing most of the important 
foodstuffs consumed in America in propor- 
tions which correspond to the annual per 
capita consumption have recently been 
studied by Lane, Johnson, and Williams 
(J. Nutrition 23, 613 (1942)) to determine 
the thiamine content of the average Amer- 
ican’s diet. The figures used for average 
consumption were based chiefly on the food 
consumption studies of Stiebeling and 
Phipard (U. §. Agric. Bull. 1939). The 
foods were analyzed by the thiochrome 
method, each value based on an average of 
at least two assays. Rat curative assays 
made on several of the foods confirmed the 
thiochrome assays reasonably well except in 
the case of cooked meat, especially lean 
pork. Apparently the thiamine of cooked 
meat was not completely extracted by the 
methods used in the thiochrome assay. It 
is to be noted in this connection that the 
table of thiamine values carries a recom- 
mendation for the addition of 30 per cent 
to the value for cooked lean pork. 

Thiamine values are reported for each 
food in the raw state (edible portion), in the 
cooked state, and in the cooking water. 
Cooking procedures which approximate 
customary kitchen practices were used, 
although the difficulty of choosing truly 
representative methods is recognized and 
discussed by the authors. Percentage losses 
due to heat and in the cooking liquors are 


separately reported, as well as total thiamine 
losses. The authors have estimated the 
thiamine value of certain foods by including 
what they considered to be prevailing 
practice as to ingestion of cooking water. 
In a tabulation of the thiamine in the foods 
used to make up the “average American 
diet,’”’ it appears that cereals and meat each 
supply about one-fourth of the total thia- 
mine eaten, dairy products and vegetables 
supply one-fifth, and fruits about one-tenth. 
Interestingly enough, in the table showing 
the contribution of various foods to the 
total diet, pork, milk, and bread appear as 
principal contributors. It is estimated that 
if the conventional white bread were re- 
placed by “enriched bread” in such a diet, 
the cereals would supply one-half of the 
total thiamine and would raise the average 
intake of 0.78 mg. to 1.28 mg. per 2500 
calories. Thus it appears that the use of 
whole wheat or enriched bread can raise the 
thiamine value of the “average American 
diet” from more than 20 per cent below to 
almost 30 per cent above the minimum re- 
quirement (about 1 mg.) of thiamine as 
reported recently by Melnick. In other 
words, the thiamine value would thus be 
raised to about 0.5 mg. per 1000 calories 
but it would still fall short of the 0.6 mg. 
per 1000 calories recommended by the 
National Research Council for good nu- 
trition. 
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NUTRITION AND LESIONS OF THE TONGUE 


Further evidence that tongue lesions occur 
frequently as the result of inadequate nutri- 
tion and thus complicate the problem of 
diagnosis when other pathologic condi- 
tions are of primary concern, is given in a 
paper by Abels, Rekers, Martin, and Rhoads 
(Cancer Research 2, 381 (1942)). Syphilis 
and the excessive use of tobacco have been 
widely accepted as etiological factors re- 
sponsible for leukoplakia. The evidence 
presented by Abels et al. suggests that diet 
is at least an additional etiologic factor. The 
authors studied 67 cases, 17 of which had 
papillary atrophy of the tongue and 29 had 
leukoplakia of the tongue, buccal mucosa, 
gingivae, or the inner surfaces of the lips; 
21 had both papillary atrophy of the tongue 
and leukoplakia. The study showed only 
5.2 per cent incidence of syphilis according 
to the Kahn and Klein test, 29.75 per cent 
used excessive amounts of tobacco, and 58.3 


per cent showed evidence of previous dietary 


deficiency. These results were in contrast 
to 4.0 per cent syphilis, 8.0 per cent excessive 
use of tobacco, and 12 per cent malnutrition 
in 25 normal patients. 

The incidence of oral lesions was further 
enhanced by the accompaniment of gastric 
achlorhydria, or gastric achlorhydria with 
hepatic insufficiency. Tests for generalized 
vitamin deficiency indicated a low vitamin 
A concentration in the blood plasma and a 
low urinary excretion of riboflavin. Certain 
other pathologic conditions were found to 
be associated with papillary atrophy of the 
tongue and leukoplakia, namely, hepatic 
dysfunction, anatomical and functional ab- 
normalities of the gastrointestinal tract, 
anemia, nail deformities, cheilosis, and 
perleche. The authors point out, and 
rightly so, that hepatic dysfunction and 
gastrointestinal abnormalities might con- 
tribute to the production of a dietary 
deficiency. 


The administration of large amounts of 
brewers’ yeast to the patients suffering from 
papillary atrophy of the tongue or oral 
leukoplakia was followed occasionally by a 
complete or partial remission of the lesions 
and oral symptoms. About 80 per cent of 
the patients having papillary atrophy re- 
sponded to yeast therapy. The response 
among those suffering from oral leukoplakia 
was less evident but the patients frequently 
showed a subjective improvement. 

Glossal atrophy and oral leukoplakia have 
long been associated with the development 
of cancer. Cancer frequently develops with 
or following lesions of this type. The evi- 
dence here presented is highly suggestive 
of a direct relationship of the diet to the 
development of anatomical changes which 
encourage tissue proliferation. This type 
of approach to disease control, through 
dietary means, offers certain advantages 
compared to the laboratory experiments 
where tumor growth is induced. In the 
former, malnutrition brings the cells involved 
to the precancerous stage, whereas in the 
latter type of study normal cells are sub- 
jected to the influence of certain carcino- 
genic agents. If nutrition is to function 
significantly. in the control of cancer, it is 
probable that its role will lie chiefly in 
preventive rather than remedial therapy. 
It seems unlikely at the present time that 
dietary therapy will completely control 
tumor growth. 

Emphasis in the present paper has been 
placed upon yeast feeding, perhaps indi- 
cating that the vitamin B-complex is con- 
sidered to be most intimately involved. 
Vitamin A concentrations of the blood 
plasma were not infrequently subnormal, 
however, in the group of patients studied; 
the relationship of this vitamin to the in- 
tegrity of the epithelial structures is well 
known. 


ou NUTRITION REVIEWS 


[December 


COOKING OF VEGETABLES 


A great deal is still unknown concerning 
the effect of different types of cooking uten- 
sils and differences in cooking practices upon 
the quality and nutritive value of foods. 
While the advantages of buying a pressure 
“saucepan”’ are now of only academic inter- 
est to prospective buyers, because of metal 
shortages, a great many such cookers are 
already in use. The same may be said of 
heavy aluminum waterless cookers. For all 
users of such utensils as well as for those 
using open kettles, questions continually 
arise concerning possible advantages that 
may be attributed to each and the extent to 
which they influence the quality of food. 
Two aspects of this question (palatability 
and nutritive value) have been dealt with 
in a recent report on vegetables by Brink- 
man, Halliday, Hinman, and Hamner of the 
University of Chicago (Food Research 7, 300 
(1942)). The report indicates that so far as 
subjective qualities of taste, texture, color, 
and odor are concerned, the open kettle is 
more generally satisfactory. Pressure sauce- 
pans have a slight advantage with reference 
to vitamin C and phosphorus retentions. 
Waterless cookers were less satisfactory as 
to edible quality of most foods studied but 
they were about the same in regard to reten- 
tion of calcium. 

Another type of related problem on which 
recent research has been done deals with the 
effects of different amounts of water and 
different lengths of cooking time (covered 
kettle) on vitamin C. Woodruff and Scou- 
lar at the North Texas State Teachers 
College (Food Research 7, 267 (1942)) found 
that cooking squash just long enough to 
produce a tender product, using just enough 
salted water to prevent cooking completely 
dry, resulted in better retention of vitamin 
C than longer cooking using correspondingly 
more water. Garden-fresh samples had 
more vitamin C and lost slightly less in 
cooking than did open-market samples. 
Since squash was not studied at Chicago, no 


direct comparison between cooking methods 
in these two studies can be made. 

Certain * questions of interpretation of 
reports on the vitamin C value of foods are 
related to problems studied in another recent 
investigation. Sampling of plant tissues, 
especially those of high oxidative activity, so 
as to prevent losses of ascorbic acid during 
grinding and extraction, is apparently a more 
difficult task than some workers have 
recognized. Studies in U. 8S. Government 
laboratories indicated more vitamin C in 
cooked immature soybeans than in the raw 
products. The cooking (4 to 6 g. samples 
in 30 ml. beakers) appeared to destroy the 
oxidative enzymes before they could destroy 
the vitamin C. Use of the usual volumes 
and concentrations of metaphosphoric acid 
during extraction failed to prevent oxidative 
destruction in the raw sample. 

In the light of the appreciable losses of 
vitamin C just reported, when various home 
cooking methods are used, the loss during 
cooking of small quantities should remind us 
of the fact that rapidity of heat penetration 
through the plant tissue is essential for quick 
destruction of enzymes and prevention of 
vitamin C oxidation. Small seale laboratory 
cooking tests must not be used therefore 
in drawing conclusions as to the effects of 
cooking in larger quantities. Such small 
scale tests make possible basic observations 
on some of the factors affecting vitamin C 
loss however, and in this case raise the 
question as to whether the actual losses by 
some home cooking methods may not be 
greater than they appear. 

The Chicago workers carried out subjec- 
tive tests of edibility and estimated the 
calcium, phosphorus, and ascorbie acid con- 
tent of carrots, green beans, peas, asparagus, 
spinach, cabbage, broccoli, cauliflower, and 
white turnips, all bought on the Chicago 
retail market. Since retention of nutrients 
was reported in percentage only, no conclu- 
sions can be drawn as to the absolute values 
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found in the foods. Nor are there figures to 
indicate how much of the vitamin C loss 
(ranging from 49 to 60 per cent) in the open 
kettle method represents leaching and how 
much represents destruction. It is note- 
worthy that vitamin C loss in the pressure 
saucepan ranged from 30 per cent to 60 per 
cent and in the waterless cookers from 34 to 
52 per cent. Judging by results from other 
laboratories relative to the amounts of vita- 
min C appearing in cooking waters, it may 
be conjectured that, if the cooking waters 
in this experiment had been analyzed, the 
conservation of vitamin C by proper use of 
the open kettle may actually be greater than 
in the other utensils used. (The plunging 
of the food into large amounts of boiling 
water may result in more rapid destruction 
of oxidative enzymes than in the other 
methods used.) The question remains, 
however, whether the cooking water (pot 
liquor) would be used promptly enough by 
most American people to help maintain 
their vitamin C status. 

The above studies on the protection of 
vitamin C in raw plant tissues during macer- 


A relatively new type of dental study has 
attracted considerable attention—a study 
of the effect of deficiencies of the various 
vitamin B-complex members upon dental 
health in dogs, made by Becks and Morgan 
at the University of California (J. Pertodon- 
tology 13, 18 (1942)). These authors dem- 
onstrated that certain members of the 
vitamin B-complex are essential for the 
development and maintenance of normal 
healthy canine teeth. 

It has been recognized for some time that 
deficiencies of certain members of the B- 
complex cause pronounced reactions in the 
oral cavity. For example, a nicotinic acid 
deficiency causes a marked gingivitis in the 
dog. Becks and Morgan selected 8 dogs 
from a large series of experiments and used 
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Research 7, 288 (1942)) included elaborate 
tests on carefully selected samples of imma- 
ture soybeans. This, vegetable has a vita- 
min C content comparable to that of fresh 
garden peas and is apparently high in 
oxidative enzymes which destroy vitamin C. 
Using 8 per cent acetic acid in all cases, the 
authors made extraction solutions containing 
2 per cent, 5 per cent, and 8 per cent meta- 
phosphoric acid. These solutions were then 
used in 3 ml., 6 ml., and 9 ml. volumes for 
the extraction of 6 g. samples of fresh and 
cooked tissues of several types. In general 
it was found that preservation of vitamin C 
during its extraction with metaphosphoric 
acid from tissues of high oxidative activity 
depends upon the amount of the acid used 
in the early phases of grinding and the use of 
a volume large enough to cover all parts of 
the sample at the moment the first crushing 
of cells begins. Spinach and kale were 
found to have relatively low, carrot, banana, 
and potato intermediate, and soybeans and 
cowpeas high requirements of metaphos- 
phoric acid. 


these for study of the oral structures. Three 
of these dogs were fed a complete diet except 
for the B-complex filtrate factors. Two 
others received a complete diet without 
either nicotinic acid or the filtrate factors, 
and 1 received a complete diet except for 
nicotinic acid. Two dogs were used for 
controls and were protected from these 
deficiencies. The filtrate fraction (or fac- 
tors) refers to those vitamins of the B-com- 
plex not adsorbed on fullers’ earth at pH 5. 
The adsorbed members are chiefly thiamine, 
riboflavin, and pyridoxine. The filtrate 
contains pantothenic acid and other uniden- 
tified members of the B-complex. 

The data indicate that the vitamin B 
preparations are important factors in the 
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prevention of paradentitis. Specifically, 
they show that the filtrate fraction and 
nicotinic acid are essential dietary factors for 
the prevention of gingival pathology and an 
inflammatory type of paradentosis. Osteo- 
porosis of underlying bone structures 
occurred with congestion of the blood 
capillaries and the replacement of the osseous 
tissue by fat. Absence of the filtrate frac- 
tion alone, caused malformation and resorp- 
tion of the peridental bone structure which 
resulted in osteoporosis. A nicotinic acid 
deficiency alone appears to lead only to 
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gingival disturbances without subsequent 
dental or osseous changes. 

These data are significant and highly 
interesting because of the bearing they may 
have upon dental and peridental disorders 
prevalent in man. Many of the dietary 
deficiencies of experimental animals are 
recognized clinical entities in man and it ap- 
pears likely that a dietary deficiency which 
will produce dental and peridental changes 
in the dog, a species very unsusceptible to 
dental defects, may likewise be operative in 
human beings. 


THIAMINE IN FAT SYNTHESIS 


Surprising to many students of interme- 
diate metabolism will be the report of 
Quackenbush, Steenbock and Platz of the 
University of Wisconsin (J. Biol. Chem. 145, 
163 (1942)), who have reported their con- 
clusion that thiamine is not more effective 
than other B-vitamins in fat synthesis and 
that this vitamin will not prevent rapid 
losses of fat in rats when the diet is deficient 
in other B-vitamins. The writers raise 
questions regarding the thiamine depletion 
of rats used in previous researches on fat 
synthesis and question the specificity of 
added thiamine in bringing about the ob- 
served fat increases. Perhaps the fat incre- 
ments were brought about by a “general 
improvement in the nutritive state of the 
animal.’’ It was to answer these and simi- 
lar questions that the recent studies were 
conducted. The general plan was to study 
the increases in body fat in response to 
various water-soluble supplements after 
“long periods” of depletion on two low-fat 
diets, the first of which was deficient pri- 
marily in thiamine and the second ample in 
thiamine but deficient in other essential 
factors. 

The first experiments were conducted with 
rats which had been placed on the thiamine 
deficient diet until their thiamine reserves 
were depleted as evidenced by stationary 


body weight for a period of one week. At 
that time they were divided into three 
groups. Group | was used immediately for 
the determination of total fatty acids. 
Group 2 received 10 gammas of thiamine 
chloride daily for three weeks, with the basal 
ration fed ad libitum. Group 3 also received 
daily supplements of thiamine chloride (10 
gammas) but the intake of the basal ration 
was restricted in order to cause body weights 
to remain stationary. Groups 2 and 3 were 
analyzed at the end of the three week period. 

The second study involved the use of 
their acrodynia-producing diet, consisting 
largely of potato meal. Animals with 
dermal indices of 5 to 6 were divided into 
four groups. The first group was used 
immediately for fat analysis. The second 
group received daily supplements of 50 
gammas of thiamine in addition to that in- 
cluded in the basal ration. The third 
group received 200 mg. of rice bran concen- 
trate, containing other B-factors, and the 
fourth group received the same daily 
amount of rice bran concentrate but the 
intake of the basal diet was restricted in 
order to maintain constant body weights. 
The last mentioned groups were killed at the 
end of three weeks and the carcasses were 
analyzed. 

The results showed that thiamine addi- 
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tions to the thiamine deficient ration caused 
the body fat to increase from a low of 2.3 
per cent to 7.0 per cent. When food intakes 
were restricted and body weights were not 
increased, daily supplements of thiamine 
caused no increase in body fat. 

Results with the acrodynia-producing 
diet, which contained 10 gammas of thia- 
mine but was deficient in pyridoxine (Be) 
and pantothenic acid, gave results similar to 
those described above, namely, 2.2 per cent 
of body fat. When the thiamine supple- 
ment was increased to 50 gammas daily, no 
appreciable increase in body fat was noted. 
However, when the rice bran concentrate 
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which contained thiamine and other B- 
factors which cure acrodynia was fed, body 
weight increases averaged 40 g. and body fat 
rose to 6.2 per cent. 

An additional experiment is described in 
which rats with acrodynia were fed panto- 
thenic acid and pyridoxine singly and 
together. Only when both vitamins were 
fed at the same time did fat increases occur. 

The authors conclude that “‘the effective- 
ness of a supplement in restoring normal fat 
synthesis in deficient rats is apparently 
determined by the completeness with which 
it supplies essentials lacking in body tissues 
as well as in the basal diet.” 


ABSORPTION OF NUTRIENTS FROM WHOLE WHEAT FLOUR AND BREAD 


Most people appear to have a definite 
preference for white flour and for white 
bread. Whenever, for purposes of conserv- 
ing the food supply, governments have re- 
quired the use of a greater proportion of 
the wheat grain for food (or, as the millers 
would say, have required a higher extrac- 
tion of flour) the darker flour and bread 
products have. been endured as one of the 
misfortunes of war. Yet nutritionists long 
have pointed out the superior nutritive 
value of whole wheat as compared to its mill- 
ing products, particularly patent flour. 
According to reports in the literature, 
average whole wheat flour—from hard 
winter wheat—provides in each 100 g. about 
0.45 mg. of thiamine, 0.25 mg. of riboflavin, 
6.0 mg. of nicotinic acid, 53 mg. of calcium, 
and 3.9 mg. of iron. An equal amount of 
white flour on the other hand provides about 
0.05 mg. of thiamine, 0.04 mg. of riboflavin, 
0.8 mg. of nicotinic acid, 16 mg. of calcium, 
and 1.0 mg. of iron. ‘National wheat meal’’ 
now specified in Great Britain (85 per cent 
extraction) has values that are intermediate 
between those of white flour (70 per cent 
extraction) and whole wheat flour (100 per 
cent extraction). 

McCance and Widdowson in England 


have reported (J. Physiol. 101, 44 (1942); 
Lancet 242, 588 (1942)) the results of experi- 
ments which indicate that there may be a 
physiological basis for the general preference 
for wheat products with bran and other 
darker portions of the grain removed. It 
would seem from their work at first glance 
that whole wheat flour (or products made 
therefrom) is not superior to white flour (or 
products made therefrom). Their studies 
dealt with the mineral elements and indicate 
that calcium, phosphorus, and iron are less 
completely absorbed from whole wheat flour 
than from white flour. These conclusions 
are similar to many earlier reports of the 
reports of the superior value of white flour 
as a source of protein and calories, which 
Wright has discussed in another recent re- 
port (Lancet 243, 165 (1942)). 

In order to evaluate these conclusions it 
is necessary to consider some of the details 
of the experimental work. The technic 
employed was that of balance experiments 
on 5 presumably healthy men and an equal 
number of women between the ages of 25 
and 41 years. These persons ate diets of 
known composition and their urine and feces 
were collected and analyzed for calcium, 


magnesium, phosphorus, potassium, and 
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iron. The amounts of these elements lost 
from the body were then checked against the 
amounts taken in with the food and drink- 
’ ing water and the net losses or gains to the 
body determined. The technic involves 
long periods of experimentation with rigid 
control of diet and involves extraordinary 
care on the part of investigators and sub- 
jects alike. 

These balance experiments were carried 
out over a period of nine months. Some of 
the subjects did not take part in all of the 
experiments. The diets are not described 
in detail but from 40 to 50 per cent of the 
calories were provided as wheat in various 
forms of baked goods made either from 
white or “national meal’ flour. In some 
of the experimental breads the flour was 
fortified either with calcium carbonate or 
calcium monohydrogen phosphate. Addi- 
tional experiments were performed with 69 
per cent extraction flour containing sodium 
phytate and with 92 per cent extraction 
flour supplemented daily with 2000 I.U. of 
vitamin D in the form of calciferol. 

On the basis of data presented in the re- 
ports the authors reached the conclusion 
that the calcium, magnesium, phosphorus, 
potassium, and iron in diets made up with 
92 per cent flour were less completely ab- 
sorbed than the same elements in diets made 
up with 69 per cent flour. These differences 
were ascribed to the presence of greater 
amounts of phytic acid and its salts in the 
less refined flour. Much of the phytic acid 
is not absorbed and appears in the feces com- 
bined with some of the calcium and iron of 
the diet. The addition of sodium phytate 
to 69 per cent flour depressed the absorption 
of calcium. Only about 50 per cent of the 
phosphorus in the added sodium phytate was 
absorbed; this amount presumably repre- 
sents the amount of this compound that is 
decomposed by intestinal bacteria. Vita- 
min D did not improve the absorption of 
calcium in diets containing 92 per cent 
extraction flour. When both kinds of flour 
were fortified with calcium salts the absorp- 
tion of calcium was improved. Both the 
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carbonate and the phosphate of calcium were 
beneficial but the addition of caleium car- 
bonate slightly depressed the absorption of 
phosphorus. Iron was absorbed in small 
amounts from diets containing white flour, 
and in lesser amounts when the white flour 
was replaced by flour of 92 per cent extrac- 
tion, even though the total iron content of 
the diet was increased by this substitution. 
The addition of small amounts of calcium 
salts to the flour had relatively little effect 
but it appeared to facilitate the absorption 
of iron. As a result of these studies the 
authors have recommended that flour for use 
in Great Britain should have calcium car- 
bonate added in the following proportions: 
white flour, 65 mg. of calcium for each 100 g.; 
“national” 85 per cent wheat meal, 120 mg. 
of calcium for each 100 g.; and 92 per cent 
wheat meal, 200 mg. of calcium for each 
100 g. These figures should be multiplied 
by 2.5 in order to obtain the amounts of dry 
calcium carbonate to be used. 

The conclusions drawn from the foregoing 
experiments already have been used as a 
basis for argument against the use of whole 
wheat flour and whole wheat bread in this 
country and for that reason it is worth while 
to call attention to some of the defects in the 
experimental procedures. In the first place, 
the diets were not planned in accordance 
with the well established principle that for 
the study of any one ingredient the diet 
should be adequate with respect to all other 
known factors. In the present instance the 
basal diet was not constant for all subjects 
or from day to day, owing in part to the 
limitations of wartime catering. The diet 
probably was not adequate in all respects. 
The foods consumed however were analyzed 
so that the intakes of the specific substances 
under investigation were accurately known. 
The amount of fresh fruits (known to influ- 
ence calcium utilization) consumed varied 
and was uncontrolled. The subjects were 
told to avoid spinach and rhubarb, to eat 
sparingly of legumes, and to eat no cheese. 
The amount of milk consumed was specially 
restricted. As a result the subjects were in 
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negative calcium balance much of the time 
except when calcium salts were added to the 
diet. The measure of absorption was taken 
as the difference between the amount of cal- 
cium ingested and the amount contained in 
the stools. It is well known that calcium 
may be excreted both in the urine and irregu- 
larly by way of the intestinal tract; hence 
the measure of absorption was not valid. 
It is the effect on the body that is important 
and not the effect on the composition of the 
feces. Eating as much wheat flour as these 
subjects consumed meant that the amount 
of crude fiber was relatively high when flour 
of 92 per cent extraction was ingested. It is 
not surprising then that the less refined flour 
was reported to have a laxative effect; sub- 
stitution of 92 per cent extraction flour for 
69 per cent extraction flour doubled both the 
wet and dry weights of the feces. In gen- 
eral, a trend in this direction would be con- 
sidered desirable. 

The intake of calcium of the various sub- 
jects receiving 69 per cent extraction flour 
amounted daily to from 380 to 720 mg. The 
calcium intake with 92 per cent extraction 
flour ranged from 495 to 676 mg. On white 
bread over a period of twenty-one days, 6 of 
the subjects had negative balances amount- 
ing to —4 to — 118 mg. and 3 of the subjects 
had positive balances ranging from +1 to 
+54 mg. On the brown bread diets all 8 
of the subjects had negative balances rang- 
ing from —10 to —190 mg. When the 
brown bread had 2000 I.U. of vitamin D 
added the calcium balances still remained 
negative, being —6 to —137 mg. It is evi- 
dent that the calcium intakes of all these 
subjects were below the minimum dietary 
requirements. When the calcium intake 
was increased by addition of calcium salts 
to the white bread the intake ranged from 
885 to 1390 mg. and the observed balances 
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ranged from — 28 to +128 mg. daily. When 
calcium salts were added to the brown bread 
so that the intake ranged from 1000 to 1490 
mg. the balances ranged from —68 to +58 
mg. In other words, the reported differ- 
ences in calcium absorption were not ob- 
served when the calcium intake was 
adequate. 

In the experiments on iron 4 women re- 
ceiving white bread showed a positive bal- 
ance ranging from +1.0 to +2.3 mg. daily. 
On brown bread the balances ranged from 
—0.4to +0.8 mg. Four men on white bread 
showed balances ranging from +0.7 to +2.8 
and, on brown bread, from 0 to +0.6 mg. 
It may be recalled that these authors pre- 
viously have suggested that iron is poorly 
absorbed except when the body needs iron 
and, once absorbed, it is retained with great 
tenacity. The iron intakes of persons re- 
ceiving white bread amounted to from 11.7 
to 16.7 mg. for the women and from 16.3 
to 21.5 mg. for the men. When brown 
bread was substituted the intakes for the 
women amounted to 17.8 to 23.6 mg. and, 
for the men, from 23.5 to 30.8 mg. daily. 
All subjects were in equilibrium or showed a 
slight positive iron balance, which is to be 
expected for adults who receive a diet that is 
adequate in iron. The experiments cer- 
tainly do not prove that the iron of whole 
wheat is poorly absorbed. 

At the present time the governmental 
authorities in England have authorized (1) 
the production of a ‘national wheat meal’’ 
of 85 per cent extraction, fortified with cal- 
cium carbonate, and (2) the addition of 
thiamine to white flour. It would be inad- 
visable however, for the reasons given, to 
apply the conclusions of the British investi- 
gators to conditions elsewhere, or to accept 
the conclusions without reservation. 


CHASTEK PARALYSIS IN FOXES AND WERNICKE’S DISEASE IN MAN 


Chastek paralysis is an acute dietary dis- 
ease of foxes first observed on the fox ranch 


of J. S. Chastek, Glencoe, Minnesota. The 
disease is caused by including 10 per cent or 


il 
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more of uncooked fish in the ration of the 
fox, and may be cured or prevented by 
giving adequate amounts of thiamine. It 
appears that certain enzymes in raw fish are 
responsible for the destruction of the vitamin 
B, in the diet. Cooking of the fish before 
feeding prevents the disease. 

The clinical syndrome is characterized by 
anorexia, weakness, progressive ataxia, 
spastic paraplegia, and hyperesthesia. Au- 
topsy shows marked liver degeneration 
and diagnostic central nervous system le- 
sions similar to lesions described in 
Wernicke’s disease in man. The bilateral 
lesions are present predominantly in the 
periventricular gray matter. 

The pathologic characterization of this 
disease and a comparison of the findings 
with the known pathology of Wernicke’s 
disease has recently been reported by Evans, 
Carlson, and Green (Am. J. Path. 18, 79 
(1942); J. Nutrition 21, 243 (1941)). The 
histopathology indicated a marked degree of 
fatty changes in the liver, necrosis of the 
hepatic cells, congestion and hemorrhage, 
slight changes in the kidney, and extensive 
damage to the myocardial fibers with hemor- 
rhage. 

The neuropathologic changes were charac- 
teristic and of positive diagnostic value. 
The lesions of the brain were focal in 
character and were marked by prolifera- 
tion of the endothelium and of the ad- 
ventitia of the small vessels. The lesions 
appeared as hyperemic areas with a marked 
increase in the number and varicosity of the 
small vessels. Nerve cells in this region un- 
derwent degenerative changes or disappeared. 

In general, the essential pathology of 
Wernicke’s disease, long associated with 
alcoholism, is confined to the periventricular 
gray matter and is characterized by small 
foci of degeneration and varicose deformities 
of the blood vessels. As in Chastek paraly- 
sis, there is necrosis of the adjoining paren- 
chyma. Small _petechial hemorrhages, 
although a frequent accompaniment, are not 
invariably present as shown by Jolliffe, 


[December 


Wortis, and Stein (Quart. J. Studies on 
Alcohol 2, 73 (1941)). The similarity of the 
pathology of Chastek paralysis with that of 
Wernicke’s disease is marked by the dis- 
tribution of lesions and hemorrhages in the 
brain stem, their development in the gray 
matter of the brain, and their appearance in 
the dorsal nucleus of the vagus, the ves- 
tibular nuclei, the posterior colliculi, the 
nucleus of the third cranial nerve, the walls 
of the third, and the floor of the fourth 
ventricle. 

The close resemblance of Chastek paraly- 
sis in the fox to Wernicke’s disease in man is 
clear. However, the disease of the fox is 
the result of a single dietary deficiency 
(thiamine) and can be prevented or cured by 
the administration of adequate amounts of 
thiamine. The Wernicke syndrome as de- 
scribed by Wernicke and numerous subse- 
quent workers, probably represents a com- 
bination of several nutritional deficiencies 
in most cases. The clinical picture is not 
clearcut. The central features are clouding 
of consciousness, ophthalmoplegia, and 
ataxia. However, the ataxia and ophthal- 
moplegia need not necessarily coexist in the 
same patient. There is reason to believe 
that the spinal cord and peripheral nerves do 
not escape. Thiamine therapy is successful 
in reversing the ophthalmoplegia and fre- 
quently helps in altering the disturbed state 
of consciousness. Other nutritional factors 
contributing to the varying clinical picture 
must be noted and provided for in the treat- 
ment of any individual patient. 

A striking difference between the two 
conditicns appears to exist in the prominence 
of hemorrhage in the pathology of Chastek 
paralysis, not only in the central nervous 
system but also in the liver and heart mus- 
cle, and the relatively minor role of the 
petechial hemorrhages in the Wernicke 
Syndrome. However, this may be due to 
differences in the rate of production and the 
severity of the thiamine deficiency present. 
There may also be certain species differences 
involved. 
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NOTES 


Food to Allied Nations 


The Department of Agriculture reported 
that nearly 600,000,000 pounds of food- 
stuffs and other agricultural commodities 
were delivered by the Agricultural Market- 
ing Administration during July for shipment 
to the Allied Nations. The deliveries were 
slightly larger than in the preceding month. 
The largest food requests of the allies, as 
reflected by AMA’s July deliveries, con- 
tinued to be for grains and cereal products, 
of which 148,800,000 pounds were delivered 
during the month. Second largest quantity 
was in meats and fish, 122,400,000 pounds of 
which were delivered. The 64,000,000 
pounds of dairy products and eggs delivered 
was smaller than in the previous month, due 
in part to the shift in allied requests from 
evaporated to dry milk. AMA was able to 
supply the Allied Nations much larger quan- 
tities of badly needed fats and oils during 
July, and also laid down at shipside increased 
quantities of processed fruits and vegetables. 


To fill the increasing demands of the 
United Nations, AMA is now beginning to 
use inventories which were accumulated 
last winter and spring. Stocks of dairy and 
poultry products, fruits, and meat declined 
slightly during July. However, AMA’s 
inventories of such urgently needed com- 
modities as fats and oils, fish, and canned, 
dried, and dehydrated vegetables, increased 
somewhat during the month. 

It is interesting that among the nutri- 
tional commodities sent to the United Na- 
tions during the three months prior to 
August 1, 1942 were 7530 pounds of ascorbic 
acid and 5738 pounds of thiamine. 


Buoyant Health 
“When a person seems to himself lighter 
than he really is, it is a very good Sign: 
Because it arises from a perfect digestion of 
all the juices.” Section III. Aphorism 
XIX. in “Medicina Statica: Being the 
Aphorisms of Sanctorius, translated into 


English with large Explanations,” by John 
Quincy, London 1712. 
Vitamins in Wild Rice 

Wild rice (Zizania aquatica) has played 
an important role in the diet of Indians 
living in the lake and marsh regions of 
Minnesota. At the request of the Office of 
Indian Affairs Field Service of the U. 8. De- 
partment of the Interior, Nelson and Palmer 
of the University of Minnesota have assaved 
several samples of wild rice for thiamine, 
riboflavin, nicotinic acid, and pantothenic 
acid (Cereal Chem. 19, 539 (1942)). 

Average results, expressed as mg. per 100 
g., were as follows: thiamine 0.470, ribo- 
flavin 0.633, nicotinic acid 6.13 and panto- 
thenic acid 1.01. These results indicate 
that wild rice is an excellent source of 
nicotinic acid, is richer in riboflavin than 
corn, wheat, oats, and rye and compares 


favorably with wheat, corn, and rye in 


thiamine content. (Some persons who have 
purchased this product in retail markets 
have expected to find a generous proportion 
of gold nuggets.) 


Soldiers and Salmon 


A recent War Production Board order 
requistions 80 per cent of all canned salmon, 
sardines, and pilchards from the 1942 pack. 
However, the government wants all of the 
first part of the pack to meet the require- 
ments of the military forces, Lend-Lease 
shipment, and other government require- 
ments. Releases for civilian trade will be 
made when and if these requirements 
are met. 

Recent Nutrition Books 

A Symposium on Respiratory Enzymes. 
Edited by Perry Wilson. The University 
of Wisconsin Press, Madison. 1942. pp. 
281. 

The Biological Action of the Vitamins. 
Edited by E. A. Evans, Jr. The Uni- 
versity of Chicago Press, Chicago. 1942. 
pp. 225. 
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Food Charts 


A twenty page pamphlet entitled “Food 
Charts—Foods as Sources of the Dietary 
Essentials” has just been prepared by a 
joint committee of the Council on Foods 
and Nutrition of the American Medical As- 
sociation and of the Food and Nutrition 
Board of the National Research Council. 
The charts are interesting and useful in that 
they show at a glance the proportion of the 
daily allowance provided by a. selected 
serving of food. They should be valuable 
to those interested in teaching and in the 
application of practical nutrition. Included 
are the tables of “Recommended Dietary 
Allowances” and of ‘“‘Minimum Dietary Re- 
quirements.” Written material accom- 
panies each chart concerning the vitamin A, 
thiamine, riboflavin, niacin, ascorbic acid, 
protein, calcium, and iron contents of the 
common foods. 

It is planned that a large number of these 
pamphlets will be printed, and the cost will 
be covered by a small charge. Address: 
Council on Foods and Nutrition, American 
Medical Association, 535 No. Dearborn St., 
Chicago. 


Food Dehydration 


To insure production of the highest 
quality of dehydrated foods for the armed 
forces of the United Nations, the U. S. De- 
partment of Agriculture announces the open- 
ing at Albany, N. Y., of the first school to 
train commercial manufacturers in im- 
proved methods of processing developed in 
government research laboratories. Because 
of the urgent need to conserve shipping 
space and to prepare foods in a form which 
will keep indefinitely in any climate, the 
training program has been expanded to in- 
clude a school at Rochester, N. Y. The 
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training program is being jointly conducted 
by the Agricultural Research Administra- 
tion and the Agricultural Marketing Ad- 
ministration, which is the Lend-Lease 
purchasing agency. 
Canadian Nutrition 

“A Canadian Nutrition Program” is 
described by Dr. L. B. Pett (Canad. Pub. 
Health J. 33, 320 (1942)) who men- 
tions that a central office for the distri- 
bution of nutritional information has been 
established in Ottawa and it is planned that 
this will operate through provincial and 
community committees. Information in- 
tended for the public, Dr. Pett emphasizes, 
should be in terms of foods and meals rather 
than in terms of dietary essentials. Various 
groups may secure available information 
from the Provincial Department of Health, . 
or the Nutrition Services, both in Ottawa. 


Nutrition Values of Canned Foods 


A research program for the study of nutri- 
tion values of canned foods, developed by a 
committee representing the National Can- 
ners Association, Washington, D. C., has 
been inaugurated with the placement of 
financial grants with the Universities of 
Arizona and Wisconsin. Other grants will 
be made later. The program will be 
financed jointly by the National Canners 
Association and the Can Manufacturers 
Institute. 


Raw Vegetables in Meals 


The London Board of Education has in- 
formed local education authorities that, 
owing to lack of fruit, particularly oranges, 
school meals should include a helping of raw 
vegetables several times a week or, if pos- 
sible, every day. 


